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It’s no wonder that engineers think of 
the KAYLOCK H20 12-point nut as a 
“feather light titan.” Up to 36% lighter 
than any other hi-tension 12-point self- 
locking nut, the H20 provides maximum 
structural properties of ultimate tensile 
strength and fatigue life. Kaylock’s all- 
metal, self-locking, elliptical construc- 
tion makes possible amazing savings in 
weight while actually increasing per- 
formance. Precision wrenching surfaces 
are designed to withstand full wrench 
torque requirements of 180,000 to 
200,000 psi tension bolt applications 
(NAS624 series bolts). 


Suitable for use in temperatures up to 
5$50°F,—the KAYLOCK H20 offers 
complete load carrying threads through- 
out its height and combines a positive 
self-locking nut element with a perma- 
nent-type molybdenum disulfide lubri- 
cant. This combination provides for 
uniform pre-load in the bolted joint — to 
assure maximum fatigue resistance. 
Tension fatigue tests and static tension 
tests conducted by both Kaynar and 
aircraft manufacturers, have established 
its rugged reliability. 

Complete line of Kaylock all-metal self- 
locking nuts lable in steel and A-28¢ 


COrTTOSIO!I 


KAYLOCK 


All-metal self-locking nuts ® 


conform to all Air Force- Navy stan- 
dards: AN363, AN364, AN365, AN366, 
and the new low height National 
Aircraft Standards. 


Kaynar Mfg. Co., Inc. * Kaylock Division, Deft 


THE UGH TWEIGHT CHAMPION 


OF THE WORLD! 





Z* Box 2001, Terminal Annex + Los Angeles 54, California * ©1957 
Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec 












UP TO 


36% LIGHTER 
THAN ANY OTHER 
HI-TENSION 12-POINT 
SELF-LOCKING NUT 
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SOLVING CHALLENGES IN SUPERSONICS: 


wie TO | i / 


HALT: 


UNERRING GUIDANCE heads a THRUST REVERSAL designed by 
list of electronic achievements en- Goodyear Aircraft makes shortfield — 
gineered by Goodyear Aircraft. capabilities a reality for high-speed 
jets — promising new margins of 
safety for carrior-based jet planes. 


























TO 
ESCAPE: 


ESCAPE CAPSULE by Goodyear 
Aircraft—a down-to-earth, bring- 
‘em-back-alive package — heralds 
fail-safe escape for any member of 
a jet crew. 





WRITE TODAY for these 
and other answers to the chelienges of 
supersonics engineered by Goodyear Aircraft 
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GOODJYEAR AIRCRAFT 


Plants in Akron, Ohlo, and Litchfield F 









Gulping 20 miles of sky per minute 

Jets. vapor-tratiling at twelve hundred miles plus per hour through 
the stratosphere, require precision-built rotors that compress air 
before injection into the burner cans. Ex-Cell-O builds both the 
rotors and blades for these fast-flying aireraft... along with fuel 


nozzles. actuators. valves. fuel controls. parts and assemblies. 





EXCHLD | 


CORPORATION 
DETROIT 32, MICHIGAN 











AVIATION CALENDAR 





Jan. 6-8—Fourth National Symposium, F] 
Reliability and Quality Cont 

Hotel Statler, Washington, D. ¢ 

Jan. 9-10—Meeting of Airlines Proximity 
Warning Indicator & Air Collision Avoid 
in Svstem Committee, Hollywood 
Roosevelt Hotel, Lo Angek Calif 

Jan. 13-15—10th Annual National ¢ n 
tion, licopter Association of America 
Western Hills Inn, Dallas-Ft. Worth 

Jan. 13-17-1958 Annual Meeting, Socicty 
#f Automotive Engineers, Sheraton-Cadil 
lac and Hotel Statler, Detroit, Mich 

Jan. 13-May 14—Lecture series on Spa 
lechnology, sponsored by University of 


t 
California and Ramo-Wooldridge Corp., 


to be held in Los Angeles, San Diego and 
San Francisco. For details write: Univer 
sity of California Extension, Dept. of 


Conferences and Special Activities, I 
Angeles 24, Calif 

Jan. 14-15—Yankee Instrument Fair & Svm 
posium, sponsored by Instrument Socict 
of America (Boston, Connecticut Valles 
und Fairfield County Sections), Hotel 
Bradford, Boston, Mass 

Jan. 18-31—14th Annual Technical Confer 
ence, Society of Plastics Engineers, Shera 
ton-Cadillac Hotel, Detroit, Mich 

Jan. 20—Winter Meeting Provisional 
Western States Section The Combus 
tion Institute, Califonus Institute of 
lechnology, Pasadena, Calif. For details 
write: Mr. G. S. Bahn, Marquardt Au 
raft Co., Van Nuvs, Calif 

Jan. 20—“Information Theory and the Com 
munications Engineer,’ speaker Dr. Mar 
cel Golav. consultant, Physical Sciences 
Auditorium, University of Pennsylvania, 
Philadelphia 

Jan. 20-21—First Annual General Meeting, 
Association of Local and Territorial Air 
lin Washington Hotel, Washington, 
> 

Jan. 20-Feb. 7—Aviation Institute for Com 
mercial Carriers and Business Pilots, Univ 
of Southern California, Los Angeles 

Jan. 22-26—First International Air Show & 


Continued on page 6 
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MEMO 
To Designers of Electronic Equipment 


NOW YOU CAN REPLACE ALL OF THESE COMPONENTS 





SACCOCOE 


Shown approx. 'y size 


WITH A SINGLE HYCON EASTERN CRYSTAL FILTER 





Shown approx. ¥y size 


AND REDUCE WEIGHT, SAVE SPACE, 
IMPROVE PERFORMANCE AND RELIABILITY 


It will pay you to investigate how this unique component can 
improve performance and reduce costs of your communications 
equipment. Hycon Crystal Filters make possible single conver- 
sions in AM and FM receivers while retaining the important 
advantages of double and triple conversions. These units permit 
excellent reception in the presence of strong jamming or in- 
terfering signals. Center frequencies are accurate to .001%. 
Insertion loss is 1/10 of other filtering methods. Aircraft and 
guided missile environmental requirements are exceeded. Write 
for Crystal Filter Bulletin. 


HYCON EASTERN, INC. 


E 75 Cambridge Parkway Dept. W, Cambridge 42, Mass. 
Affiliated with HYCON MFG. COMPANY, Pasadena, California 




















IS NOT JUST 
ANOTHER DAMPER 


Through rigorous analysis CLEMCO has met the challenge 
of the aircraft and guided missile industry and now provides 
these industries with three basic damper sizes ... EACH OF 
WHICH HAS THE GREATEST DYNAMIC SPRING 
CONSTANT, FOR ITS SIZE AND WEIGHT, EVER 
PRODUCED! 


CLEMCO Flutter Dampers have integral housing abutments which 
mean fewer assembly parts and extreme reliability 

CLEMCO Flutter Dampers are light weight, rugged, simple in con 
struction, and held to the finest of instrument tolerances to provide 
a performance tested product 

The spring which is a part of the damper and acts in series with the dar ng 


Max. setting jor optimum in-phase damping at frequencies of from 35 to 50 CPS 


CLEMCO AERO PRODUCTS, INC. are furnishing the leaders of 
the aircraft and missile industry with the following: 


ROTARY ACTUATORS PROPRIETARY DESIGNS OF 

POWER STEERING UNITS HYDRAULIC AND PNEUMATIC 

FLUTTER DAMPERS UNITS FOR MILITARY AND 

MISSILE FINS AND SPARS COMMERCIAL AIRCRAFT AND MISSILES 


Write for complete Clemco folder to 


210 E. Manville St., Compton, California 
»"g series of advertisements prepored especially for the advancement 
y by CLEMCO. Keep a file of them sc you will hove the complete 





AVIATION CALENDAR 





(Continued from page 5) 


Exposition, Master I ield, Miami, Fla. For 
details write: P.O. Box 2879, Miami 17 

Jan. 27-30—26th Annual Meeting, Institut 
of the Aeronautical Sciences, Sheraton 
Astor Hotel, N.Y.¢ Honors Night Din 
ner, Jan. 29 

Jan. 28-31—14th Annual Technical Confer 
ence, Society of Plastics Engineers, Sher 
aton-Cadillac Hotel, Detroit, Mich 

Jan. 29-31—Fourth Annual Meeting, Am 

in Astronautical Societv, Mam Aud 
torium, Engineering Societies Bldg 
W. 39 Se., N. YX 

Jan. 30-31—American Socicty for Engine 
ing Education, 1958 College-Industry 
Conference, U. of Michigan. Ann Arbor 

Jan. 30-31—Seventh Annual Instrument 
Short Course, sponsored by Southern 
California Meter Association and Los An 
geles Harbor Junior College, at Los An 
geles Harbor College. Wilmington, Calif 

Feb. 3-4—Industrv-Service Symposium 
Flight Control-Panel Integration, Bilt 
more Hotel, Davton, Ohi For details 
Mr. J. H. Kearns. Box 942, Davton 

Feb. 19—‘Are Flving Saucer Fact I 
Fancv?,”” Dr. Hugh Winn, Missile and 
Ordnance Systems Department, GE, En 
gineers Club, Philadelphia, Pa 

Mar. 13-14—Second National Conferenc« 
on Aviation Education, Hotel Mavflower 
Washington, D. ¢ 

Mar. 17-20—Joint Aviation Conference 
American Rocket Societv-American S« 
ictv of Nlechanical Engineers, Statler 
Hilton Hotel, Dallas, Tex. 

Mar. 17-21—195S Nuclear Congress, man 
aged by American Institute of Chemical 
Engineers, 25 W. 45 St... N.Y.C 

Mar. 18-19—Conference on extremely high 
temperatures (over 30,000K), sponsored 
by USAF Cambridge Research Center 
L. G. Hanscom Field, Bedford, Mass 

Mar. 18-19—First Interscience and Industr 
Svmpos n Guided Missiles Training 
Equipment (limited to those with Secret 

caran Naval Ordnance Laboratory, 
White Oak, Silver Spring, Md For 
details write: Mr. J. G. Vaeth. Head of 
New W< upons & Systems Division, U.S 
Naval Training Device Center, Port 
Wash ngton I | N. ¥ 

Mar. 24-29—Fourt International Instr 
ment Show, Caxton Hall, London 

Mar 30-Apr. 1—RFC-RNAS Reunion 
World War 1), Toronto, Canada, Con 
tact: ¢ B. Stenning, Chairman, 14 
South Drive, Toronte 

Apr. 8-10—Fighth International Symposia 
Electronic Waveguides, Microwave Re 
search Institute of Polvtechnic Institute 
of Brooklvn Engineering Societies Bldg 
29 W. 39 St.. NiY.C 

Apr. 16-19—14th Annual National Forum 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

Apr. 17-18—Institute of Environmental E1 
gineers, Second Annual Technical Meet 
ing, New Yorker Hotel, New York 

Apr. 22-24-1958 Electronic Component 
Conferencs \mbassador Hotel I 
Angeles, Calif 

Sept. 1-7-1958 Flving Display and Ex 
tion, Societv of British Aircraft (¢ 


tructors. Farnbor | ngland 
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Long-range equipment to speed schedules, reduce “‘stacking”’ and 


The Civil Aeronautics Administra- 
tion has just taken a giant step to 
solve aviation’s biggest problem: air 
traffic control. 

New Raytheon radars with huge 
40-foot antennas will be a key part 
of a complex nationwide air surveil- 
lance system that follows and helps 
safeguard all aircraft during every 
stage of flight. Radar scopes that dis- 
play air lane maps pinpoint plane 
positions at distances up to 200 
miles, altitudes to 70,000 feet. 


RAYTHEON MANUFACTURING COMPANY 


These “Flight-Tracker” radars de- 
tect and track aircraft in all kinds of 
weather—even see through storms. 
A unique indicator tells the operator 
when the unit needs servicing. 

By making possible precise new 
air traffic patterns, by speeding 
arrivals and departures, Raytheon 
radar readies the air lanes for the 
Jet Age. Here is another instance 
where Raytheon’s “Excellence in 
Electronics” clears a roadblock from 
America’s path to air progress. 









Waltham 54, Massachusetts 





C.A.A. buys 23 new Raytheon “Flight-Tracker” Radars 


air lane congestion; assure positive air traffic controls—create ‘‘more sky fo fly in’ 


Excellence 
in Electronics 
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Special Cam Roller Needle Bearings de- 
signed for Hamilton Standard Division of 
United Aircraft Corporation have one-piece 
inner race, four rows of Needle Rollers 
separated by free-turning spacers, and four 
heavy-section outer races retained to inner 
race by snap-ring washers. 









SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER - BALL + NEEDLE ROLLERS + THRUST 
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Special Torrington Bearing 
smooths feathering of 


Hamilton Standard Reversible Propellers 


Hamilton Standard’s Reversible Hydromatic Propeller, standard equip- 
ment On a majority of transport aircraft, provides reversing of blade 
thrust for shorter, safer landings. It also enables the pilot to feather the 
propeller to stop or prevent windmilling on a malfunctioning engine. 

Four special Torrington Cam Roller Needle Bearings help pre- 
vent hysteresis or “lag” in the cam-actuated feathering mechanism. Their 
full complement of needle rollers provides the highest possible radial load 
capacity with low breakaway torque, preventing surge in pitch change. 

These special bearings are an adaptation of a standard cam roller 
aircraft type Needle Bearing, developed with the help of Torrington’s 
extensive experience in design and application of Needle Bearings for 
aircraft. Take advantage of this engineering experience through your 
Torrington representative, or write: The Torrington Company, Torring- 
ton, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 












Leb a — Tekh als 
a ak— 


:ek—\— em k— 
at 5000 miles 


dy 


Genisco G-Accelerators play vital role in ICBM development 


Threading the needle half-way round the world leaves no room 
for error. 

Inertial guidance—self-contained guidance systems used to direct 
huge ICBM’s to the target—depends for its accuracy upon the degree 
of internal instrumentation perfection. Switches, relays, delicate instru- 
ments, and hydraulic and electrical systems must operate perfectly — 
even while subjected to tremendous acceleration forces. 

Testing components and complete asssemblies to simulated 
operational G-forces, as required by MIL-E-5272A, before relying 
upon their operation in actual flight is easily accomplished with 
Genisco’s G-Accelerators. 

Genisco’s precision centrifuges are available in five standard sizes — 
from high-speed machines capable of high G-loadings, to large 12-foot 
diameter machines capable of accommodating complete electronic or 
electromechanical systems. 

All models incorporate features necessary for critical laboratory 
testing, as well as the ruggedness and simplicity of operation required 
for production-line test programs. 

Many automatic features minimize operator responsibility and 
chance for error. Built-in safety features and integrity of construction 
provide maximum protection to both personnel and machine 

Complete specifications on all machines and accessories are avail- 
able. Write, outlining your specific requirements. 


reliability first 


Genisce 2233 Federal Avenue, 
Los Angeles 64, California 


G-pounds max 


MODEL C159 
Accommodates 
100-pound test object 
on each end of boom; 
2000 G-pounds max. 


MODEL B78 
Accommodates 
test objects up to 
? pounds; 1200 

MODEL D184 
Range of 1 to 800 G's; 
1000 G-pounds max. 
MODEL E185 

j Subjects two 300-pound 
assemblies to 100 G’s 
30,000 G-pounds max. 

















announcing .=-- 


REFRASIL REINFORCED PLASTIC 
for high temperatures to AND HIGHER! 


ASTROLITE ... a remarkable new high temperature 
material for Rocket and Missile insulation applications! 


Out of HITCO’s high temperature laboratories comes ASTROLITE...a Reffasil-reinforced plastic with 
impressive resistance to extremely high temperatures 

The excellent thermal shock characteristics and other outstanding physical properties of ASTROLITE make 
it an ideal insulation material to aid in Man’s successful exploration of Space. 

ASTROLITE is already proposed for use as liners for rocket engines and nozzles, nose cones for Interconti- 
nental Ballistic Missiles and heat shields to protect critical components 

Complete technical data and dramatic proof of ASTROLITE’s remarkable resistance to extremely high 
temperatures to 5000°F. and higher...is yours for the asking. Write to Director of Research. 


H. L THOMPSON FIBER GLASS CO [REE EW CHART! 
Heo 1733 Cordova St., Los Angeles 7, Calif. to consider in selecting 
Phone REpublic 3-9161 cachet ces 
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OUR NEAREST H!TCO REPRESENTATIVE: EASTERN: Tom k ¢ E t Circle, Ct Conn., BRowning 2-6544 © MIDWEST: Bur L Wedd 
685. © SOUTHWEST: Marst M 15, Covert Av Fort Worth, Texas, WA. 3-8098 © NORTHWEST: L. Larse 
® CANADIAN PLANT: THE H. 1. THOM N ANADA LT é ton Street, Guelph Ont T TA 











for Delta’s new Convair 8806... 


When Convair’s new 880 jet airliners go 
into scheduled service for Delta Air Lines 
in 1960, they will be equipped with 
Sperry’s new SP-30 electronic flight control 
system. 

Developed especially for multi-jet and 
turbo-prop aircraft, the advanced SP-30 
system provides smooth, accurate control 
over the full range of jet speeds and 
altitudes 

Passenger comfort and safety will reach 
new levels, with the SP-30 system supply- 
ing tight and fast-acting control of the 880 
in all flight modes. And a companion com- 
pass system insures On-course navigation 
anywhere in the world, even over remote 
polar areas. 

Equally important in Delta’s view, the 
SP-30 features redundant circuits, tran- 
sistors and magnetic amplifiers of “plug-in” 
design which spell maximum reliability 
and fast, easy maintenance. 








SPENCER KELLOGG I1, Assistant Chief 
Engineer of Aeronautical Equipment 
Division. A 20-year Sperry veteran, 
he has made important contributions 
in all phases of instrument and con- 
trol engineering. He pilots both 
fixed-wing aircraft and helicopters. 





Today, Sperry continues as the nation’s 
largest producer of automatic flight control 
systems for multi-jet aircraft. In addition, 
thousands of other Sperry systems are at 
work in aircraft of all types—from business 
planes and helicopters to attack bombers, 
transports and airships 

This record underlines once again the 
fact that when it comes to automatic flight 
control problems, Sperry engineers can 
meet the diversified demands of the indus- 
try. Write our Aeronautical Equipment 


Division for more information. 
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On the Nike Ajax... 
the NARM'TAPE™ 
goes along... 

Not just for the ride! 


Missile engineers at Douglas Aircraft'’s Santa Monica 
Division chose bonded Aircomb* sandwich construction 
for the fins of the Nike Ajax because of Aircomb’s superior 
strength-weight ratios, as well as its basic economy. 
However, in selecting the proper adhesive for bonding 
the fins, several important factors were considered: 
First, the adhesive must retain its strength under anticipated 
air friction temperatures. Next, the adhesive must be 
impervious to temperature extremes, moisture and fungus... 
it was essential that the fins retain their designed load 
carrying qualities, no matter how, where, or for how long 
the missiles might be stored. Other important factors: 
ease of fabrication and uniformity of bonding. 
Tests showed Narmtape® tops in every requirement, 
Narmtape’s superior strength/temperature characteristics 
were more than adequate for the entire temperature range 
anticipated, and its moisture and fungus-resistant qualities were 
best in every way. Narmtape’s even distribution of 
adhesive throughout the cotton supporting cloth was a distinct 
improvement over results attained by hand spraying, 
and was readily adaptable to volume production methods. 
Narmtape is one of a family of outstanding 
adhesives developed by Narmco to achieve optimum performance 
in bonded sandwich structures. Facing a sandwich, laminate, 
or metal bonding problem? Let Narmco adhesives help point 
the way to an economical, performance-tested solution. itis 
oe eS “ 
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DOING JOBS Sere ns At 
EVERY DAY 
THAT METALS 

ALONE 


CAN'T DO! 


PIONEERING THROUGH RESEARCH 
Write today for specific performance and 


fabrication data on NARMCO ADHESIVES, 

Narmco technical field representatives 

throughout the United States and Canada can NARMCO RESINS & COATINGS CO=~7 

assist in solving your structural bonding design DEPT. S20, 600 VICTORIA STREET, COSTA MESA, CALIFORNIA 

problems quickly, efficiently, economically. LOS ANGELES SEATTLE FORT WORTH DAYTON 
TULSA PHILADELPHIA TORONTO 


*Aircomb, a lightweight sandwich core material, is a proprietary product of Douglas Aircraft Co. 














The unmatched precision of 


INERTIAL PLATFORM 


COMPUTER-AMPLIFIER 
ANALOG OR DIGITAL 


DISPLAY AND. CONTROL PANEL 





















The ability of any weapon to perform its mission 
is a function of the precision and reliability of its 
guidance system. Kearfott has been producing 
inertial components and systems for missile and 
aircraft applications for more than 7 years. You can 
look to Kearfott for the precision and reliability required 
in the design and production of this equipment. 





earfott 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Office: 23 W. Calendar Ave., La Grange, Ill. 
South Centra! Office: 6211 Denton Drive, Dalias, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 














What’s new for you in GANNON PLUuSS 





DPJ-33S 


OPG-34P 


Available in square- 
flanged receptacie 
Q02, and straight 
Bis. Q06. Insert 
iameters: ?'/,.”, 
Ved”, and 1/_" 














> Vibration 
>» Moisture PROTECTION 


» Pressure 


with new DPJ and DPG Connectors 


New DPJ and DPG Connectors feature sealing by means 

of a rubber seal around the insert faces. Exceptionally 
good protection against vibration and undesirable pressure 
and moisture conditions is provided. The DPG currently 

is available in 5 different insert arrangements, the DPJ 
with 3 insert layouts. Write for Bulletin DP-101 TODAY! 


"EX” SEALED CONNECTORS 
> No Potting Required 
> Light weight 


New EX Connectors feature a monobloc silicone insert 

into which the contacts are inserted after wiring. When 

the endbell is tightened over the insert, the contacts are 
completely sealed... giving a sealed connector of 

minimum weight without potting. 

EX plug assemblies are currently available in four shell 
configurations with socket contact inserts ... EXO5, EX06, 
EXGO6 and EXO8. They are basically identical with the excep- 
tion of endbell variations in each case. EX plugs mate and 
seal with standard AN, AN-E, and GS type receptacles, and 
are available in practically all AN layouts using #12 or #16 
contacts from sizes 8S to 28. Write for Bulletin PR-EX TODAY! 


"“Q” MINIATURE CONNECTORS 
>» Self-Locking >» Sealed 
>» Vibration Resistant 


Designed for control and instrumentation circuits of 

all types where space, vibration, moisture, or pressure 
conditions are limiting factors. Resilient grommets seal 
behind inserts... rubber sealing ring seals around the 
insert faces. Locking engagement accomplished by a 
beryllium copper latch within a spring loaded sleeve. 
Three shell sizes, with 7, 13, 19, 37 silver-plated brass 
10-amp. contacts for #18 AWG wire. Alternate positioning. 
Cymel 592 insulators. External parts are cadmium plated 
aluminum. Hermetically-sealed, round-flanged receptacle, 
QH25, also available. Write for Q Miniature Bulletin TODAY! 


' . VU 
' ———— ! WHERE RELIABILITY 1S THE *” DIMENSION 
' Vv ¢ 
—— y i, +. i rd — 
CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, California. a tk BOM Please 
Factories in Los Angeles, Salem, Mass., Toronto, London, Melbo rne. » i Hoey 6Refer to 
Manufacturing licensees in Paris, Tokyo. Representatives and distributors in all principal cities. a4 — Dept. 110 
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Solar advanced brazing technology 
offers these advantages 


High-strength joining of dissimilar, 
hard-to-work metals 


Special shapes too intri- 
cate for single castings 


No need for special seals 


High-strength joining 
in inaccessible areas 





Maintains close tolerances 


Joining of sheet metal and castings 


THIS INTRICATE CONTROL UNIT demands utmost precision— 
in design, manufacturing and assembly, That’s why Solar 
engineers planned the entire unit for high-temperature 
brazing. This advanced joining method produces lighter, 
stronger, more compact components—faster, and at less cost. 

Lightweight aircraft and missile components, for exam- 
ple, can be made to withstand higher temperatures than 
those at which they were brazed. And they can be made 
from dissimilar metals and high alloys that are right for 


high-temperature applications. 
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Effectiveness of this advanced assembly process has been 
proven by years of experience. If you would like to know 
how Solar can apply this design and brazing experience 
to your particular manufacturing problem, write to Dept. 


D-120, Solar Aircraft Company, San Diego 12, California. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS of gas turbines, expan- 


sion joints and aircraft engine, airframe and missile components. 

















AIRBORNE 
MINIATURIZED 
"MYLAR CAPACITOR 


Airborne miniaturized capacitors with 
“Mylar” film can help you reduce the 
weight and bulk of many different 
electrically powered assemblies while 
actually improving their performance. 





In the example above—in this case 
one of our own actuators—the use of 
an Airborne miniaturized capacitor cut 
actuator weight from 6 Ib. 5.5 oz. to 
5 lb. 14 oz. At the same time, capaci- 
tance was increased from 5 to 9.5 mfd 
and motor starting torque from 1.8 to 
3.2 Ib./in. 

Wound of thin metallized “Mylar” 
film, Airborne miniaturized capacitors 
are invariably smaller and lighter than 
paper/foil capacitors or other common 
constructions. Yet they have capaci- 
tance ratings up to 12 times as high as 


LINEATOR® + ROTORAC® - 





TRIM TROL® - 


OLD-STYLE CAPACITOR 


Phantom view shows size of starting capacitor previously used on Model R-1514M1 
Airborne Actuator. Change to Airborne-jproduced, miniaturized ‘‘Mylar’’ capacitor 


reduced weight of actuator 7.5 oz., increased motor starting torque 1.4 Ib./in 


Airborne miniaturized Mylar* capacitor reduces 
actuator weight 2 Ib., increases starting torque 78% 


ordinary capacitors of comparable size 
and weight. Dielectric strength is also 
greater because of the superior insu- 
lating qualities of “Mylar.” 


Airborne miniaturized capacitors are 
rated 200 v d-c and have an operating 
temperature range of -—75°F to 
+300°F with only 12% capacitance 
change. At 300°F they will withstand 
150% rated voltage for 250 hr 
through a resistance of 1 ohm per volt. 


Standard design capacitors meet 
specification MIL-C-25A and are avail- 
able with three terminal options. Spe- 
cial design capacitors are made to your 
requirements and meet specifications 
JAN-C-25, MIL-1-6181B and MIL-M- 
8609. 
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AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW 
Represented in Canada by: WINNETT BOYD LIMITED + 745 Mt. Pleasant Rd., Toronto 12, Ont. 
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Write, phone or wire for more infor- 
mation and quotations. 


Airborne Standard Miniaturized 
**Mylar’’ Capacitors—200 v d-c 


Length 


Microf. Dia. 
+10% 


7 1-1/4 


10 
30 
40 
5.0 
60 
70 
80 
90 
25 3/8 
4 
7 5/8 
1s 1 
18.0 1-3/4 2-1/4 





* Du Pont’s trademark for its polyester film 
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NEW CATALOG 578 
Gives detailed information on Airborne standard 
and special design miniaturized ‘Mylar apa 

itors and Airborne R.F. filters. Write for copy 





WESTERN GEAR drives 
4000 HP through this tiny gear! 











; oe . ACTUAL SIZE | 
REPORT FROM WESTERN GEAR: 


Western Gear engineers and production technicians have developed 
gears such as the one illustrated which, while less than 2-inches in 


size, will transmit 4000 HP with precision and dependability! 


Let Western Gear’s leadership in advanced research, metallurgical 


experience and precision manufacturing methods reduce your giant- 





size power transmission problems the same way...whether your 
requirements be for individual units or complete systems. 


CALL YOUR WESTERN GEAR MAN 
with any power transmission problems. Representatives in all principal 





cities. Or write in complete confidence and without obligation. 


Glenn Malme - WESTERN GEAR CORPORATION P.O. Box 187, iyny Salifornia 


“The difference is reliability” « Since i888 3780 


Wesrern Gear | 
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Dow high temperature magnesium allovs 
| - ' 


have excellent fabrication characteristics 


Lightweight structural metals with high 
strength, stiffness and elasticity at elevated 
temperatures! A new group of Dow mag- 
nesium alloys offers a great combination 
of these properties without the fabricating 
difficulties normally experienced with other 


high temperature materials. 


Specially developed for use in airframes, 


missile and engine structures, the new 
alloys are already making weight reductions 
possible for several manufacturers. These 
alloys show advantages at temperatures up 
to 700°F. Limited test data on properties 


up to 800°F. are available for some of them. 
FABRICATION: Fabrication characteristics 


are equal to those of standard magne- 
sium alloys. 
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WELDABILITY: 95 to 100% weld effi- 
ciency at elevated temperatures. 


FORMASBILITY: Single deep draws can 
be easily accomplished. 


MACHINABILITY: Best machining char- 
acteristics of any structural metal. 


One of the alloys is magnesium- 
thorium composition HK31A. It is now 


available in rolled form from stock. Cast- 


new 


ings and sheet in mill quantities are also 
readily available. A companion alloy for 
extruded shapes and forgings will soon be 
in production. 


For more information about the new high 
temperature magnesium alloys, contact 
your nearest Dow Sales Office or write 


YOU CAN DEPEND ON 


to THE DOW CHEMICAL COMPANY. Magnesium 
362G, 


Sales Department MA Midland, 


Michigan. 





EASILY FORMED. These HK31A parts 
were drawn using production dies and 
»rocesses for standard magnesium alloys. 
‘he parts retained a higher percentage of 
original properties than standard alloys. 
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EDITORIAL 





Hope of the Nation 


On the last afternoon of 1957 most of our Washington 
staff were sitting around the large bullpen that is the 
main area of Aviation Week's offices in the National 
Press Building. We were ruminating on some of the 
sour news of the fast-fading year, particularly the mass 
of technicai misinformation deliberately foisted on the 
unsuspecting American public by many highly placed 
government officials. 

Into this somewhat dour gathering popped a young 
man armed with a shiny half dollar asking to buy the 
latest issue of Aviation Week. Since the “need to 
know” is an element of contemporary American tech 
nical life, we interrogated this young man on his require 
ment for the type of technical material contained in 
our magazine and informed him the price had risen 
some months before to 75 cents per copy The young 
man informed us his first name was Langford, his age 
just past 1] and offered us a sporting proposition. “Show 
melthe silhouette of any airplane and I'll tell you what 
it is and who makes it,” he challenged 

We rummaged in our files and picked a silhouette of 
one of the latest Russian delta fighters designed by Pavel 
Sukhoi and code named Fishpot by NATO. Langford 
promptly identified it by its NATO code name and 
redited it correctly to Tovarich Sukhoi This piqued 
our curiosity sufficiently to continue the quiz on con 
temporary technical matters to find out just how hep 
in 11-year-old aficionado could be. Frankly we were 
istonished at both the accurate technical detail and 
political savvy demonstrated by 11-vear-old Langford 
He had an accurate rundown on the WS-110A chemi 
cally fueled bomber project for which a contract was 
recently awarded to North American Aviation, Inc. But 
he was curious as to why Boeing, with its long record 
in heavy bomber production, didn’t get the contract 
ind wanted to check some details on just how the 
chemical fuel was actually used in a turbojet engine 
Langford was a little disgusted at the slow progress on 
the WS-125A and when we asked him if he had any 


ypinions as to why it was lagging: he answered 


Theyre just not putting anv money into it.” 
We turned to the political and administrative aspects 
of the situation and our military editor asked Langford 
Do vou think Mr. Holaday is doing a good job as 


missile czar in the Pentagon?” 


Naaaah!"” was Langford’s disdainful reply, adding 


“but this guy McElroy sounds like he can do a good 


job Langford then gave us a rundown on some othe 


recent Pentagon civilians in which it developed that the 
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former Secretary of Defense Charles E. Wilson fell into 
the same category as Mr. Holaday and concluded with 
a dissertation on the ethics involved in the late Harold 
l'albott’s affiliation with a management consulting firm 
while he was Secretary of the Air Force 

Langford told us that during school vacations he 
generally gets on a bus and comes downtown to “find 
out what’s going on” and that he intends to be an 
aeronautical engineer and study at the Massachusetts 
Institute of Technology. Needless to say, Langford got 
his copy of Aviation Week without parting with his 
half dollar 


tired editors buoyed with new hope that with people 


He departed leaving a group of somewhat 


like Langford coming along the future of this nation 
doesn't look quite as dark as it did before he came in 


to buv his magazine 


More Jet Helicopters 
In our Dec 


tion achievements during 1957 we 


30 editorial passing out laurels for avia 


ited Bell Heli ypter 


Corp., Vertol Aircraft Corp. and the Sikorsky Division 
of United Aircraft Corp. “for bringing gas turbine 
powered helicopters to the flight test stage and opening 
the era of that machine's greatest utility his com 
ment promptly drew a telegram from Charles Kirchner 
vice presidential press agent for Kaman Aircraft Corp 
f Bloomfield, Conn., asking why his firm was not 
included in this citation and listing the hievement 


of his firm in this are 


Kaman Aircraft (¢ orp has certainly enjoved a remark 
ible growth since the davs when Charley Kaman, it 
president and founder, left the Hamilton Standard Di 
sion of United Aircraft Corp. to set up shop in a wooden 
hangar at Bradley Field to develop hi -axial rotor 
design. The firm is now housed in about 500,000 sq. ft 
of three plants, including a $4 million modern facility 
financed by the Navy at Bloomfield 

Kaman flew the first turbine powered helicopter in 
the world in 1951 using an HTK with a Boeing 502 
free turbine jet powerplant Its HOK powered by a 
Lycoming 153 gas turbine made its first flight in Sep 


tember, 1956, and was in flight test during 1957. Kamar 
ilso flew a twin Boeing powered HTK in 1954 and nm 
has two production contracts for new gas turbine powered 
helicopters. One is the Navy's HU2K-1 utility helicopte: 
and the other is the Air Force H-43B 


copter. To Charley Kaman, his engineers, salesmen and 


I 
I ish rescuc heli 


production workers a belated but sincere sprig of Avia 


rion Week 1957 laurels —Robert Hotz 











NEW LIQUID NITROGEN PUMP 
PROVIDES HIGH PRESSURE GAS | 
FOR MISSILES AND ROCKETS | 


It solves many missile systems 
problems and is highly useful for aircraft cooling 
systems and ground support equipment 





A compact, extremely light weight unit, it can 
be used to supply high pressure nitrogen gas in 
almost unlimited applications. A positive displace- 





ment type liquid nitrogen pump, it is driven by a 
small turbine and is installed in a vacuum jacketed 
liquid nitrogen container which serves as a supply 
reservoir. By passing the liquid nitrogen through a 


heat exchanger, it is converted to a gas at 3000 psi 


which serves to drive the turbine and pump as well 
as furnish a gas supply for missiles, aircraft or 
other uses 

Experimental development and testing over a 
period of a year have demonstrated its capability 
and engineering studies show that the unit is a 





means for solving the following problems 


1. Pressurization of propellant tanks. 














' 
. cnt 2 ' 2 4 : 
2. Purging of fuel tanks ee ~— — 
pare TURBINE & GEAR BOX 
3. Cooling of electronic equipment pe Pg oe 
- TURBINE CONTROL UNIT 
< » a ¢ Tr 1 a | = 2 x ‘ - = 
4. Local cooling of aerodynamic surfaces SAFETY VALVE 3B ee ~~ ae 7 — 
‘a Ay + uc \\ —_ — 
5. Provision of clean inert pneumatic system ay, 27, a TZ ——| | 
Gs SY > >} 
working fluid | J he a al SS 
yy 4 \ ° — — 
6. Provision of clean inert working fluid for PRESSURE », —}, 
neuer — 9 Aw ~~} || ~~), — > 


accessory power unit VALVE 


. Provision of fire extinguisher fluid E FE 
HEAT 


| a EXCHANGER ' 


3000 PS! GAS 


~I 


8. Provision of ground supply of high pressure 
nitrogen 





| | : 1 | AXIAL J] VACUUM 
By combining several of these functions in one \ bi | PISTON / #-—— INSULATED 
ms | ee CONTAINER 
system, substantial weight savings can be made by ‘ UNIT / 
elimination of duplicate equipment SE 3S A 
. 2S - 
For complete performance data or further i t hi 
| how this unit may be used to solve your problk ple ce SCHEMATIC DRAWING OF | 


contact our Application Engineering Department LIQUID NITROGEN PUMPING UNIT 





Wii SUNDSTRAND-DENVER 


| 
2480 W. 7Oth Avenue + Denver 21, Colorado | 


A DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY | 


Complete design, development and precision manufacturing facilities 
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WHO'S WHERE 





In the Front Office 


Thomas S. Banes, director of the Air 
Navigation Bureau and Assistant Secretary 


General, International Civil Aviation Or 
ganization, Montreal, Canada 

Dr. B. D. Thomas succeeds Dr. Clyde 
Williams as president, Battelle Memoria 
Institute, Columbus, Ohio 


Russell W. McFall, a vice president 
Litton Industries, Beverly Hills, Calif., and 
general manager of the Marvland Division 
Nir. McFall succeeds Dr. Harvard L. Hull 
now president of Nucledyne Corp., sub 
sidiary of Cook Electric Co., Chi izo, Il) 


Honors and Elections 


Winston Castleberry, vice president of 
Southwest Airmotive Co., has been elected 
president of the Aircraft Service Association, 
Los Angeles, Calif. Mr. Castleberrv suc 
ceeds Douglass F. Johnson, president of 
Aircraft Engineering and Maintenance 
Co 

Dr. Ernst Weber has been elected presi 
dent of the Polytechnic Institute of Brook 
lyn, succeeding Dr. Harry S. Rogers, d 
ceased 

J. G. Nettleton, Jr., vice president of 
Northrop International, Northrop Aircraft, 
Inc., has been elected 1958 chairman of the 
Export Committee of the Aircraft Industries 
Association, Inc., Washington, D. C-:; 
George S. Wheat, Jr., of Republic Aviation 
Corp., has been elected vice chairman 

Peter Duvan, Jr., chief electrical engineer 
of Douglas Aircraft Co., has been elected 
president of the Aircraft Electrical Society, 
Los Angeles, Calif., and A. A. Waldron of 
Lockheed Aircraft Cc rp., has been elected 


vice president 


Changes 


Lucius W. Burton, director of Washing 
ton National Airport, succeeding Bennett 
H. Griffin, retiring 
Bernard L. Goldwasser, supervisor of prov 

ngineering, Printed Circuit Dept., 
ackard-Bell Electronics Corp., Los Angeles 
lif 
Donald C. McDonald, director-product 
engineering, Cook Electric Co., Chicago, II] 

Stuart R. Hennies, manager-applications 
Associates, Palo Alto, 


es 
I 
Cc 


engineering, Granger 
Calif 

John M. Lester, engineering manager 
and Robert C. Lyons, sales manager, newly 
created Countermeasures organization 
Sperry Gyroscope Co., division of Sperr 
Rand Corp., Great Neck, N. ¥ 

William W. Harger, chief project man 
ager, Link Aviation, Inc Binghamton 
N. ¥ 

Dr. Ernst Steinhoff, associate technical 
director, Aerophysi Development Corp 
Santa Barbara, Calif 

J. T. Cosby, manager, and G. S. Green, 
assistant manager, Customer Service Dept 
Convair, division of General Dynami 
Corp., Fort Worth, Tex. Mr. Cosby also 
continues as B-58 program director 

Bonham M. Fox, director-passenger sales 


American Airlines, In¢ 
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INDUSTRY OBSERVER 


> New and unique method for pas monitoring of Russian missile firing 
from sites in this countt will be studied for the Offic f the Assistant 
Secretarv of Defense for Research and Engineering by Stavid Engineering 
Inc., Plainfield, N. J. ‘Technique is considered suthcu ntly promising that 
Defense has ordered that information not be made available to even militar 
authorities except by direction of the Assistant Secretarv’s off Stavid ha 
been directed not to make further proposals to the militar rvi in an 


effort to keep the method under wraps 


> First test flight of Martin-USAF’s Titan intercontinental ballistic missile 
is scheduled for October. 


ranged out 


> During recent weapon delivery flight test, Lockheed F-104A 


delivered its weapon in the supersonic flight regim« 
the 


more than 600 mi., 
and returned to its base with more than 500 Ib. of fuel remaining after 


flight's completion 


> North American Aviation Inc. plans to extend the runway at its Colum- 
bus Division by approximateiy 2,000 ft.—to 10,000 ft. plus—to make the 
field suitable for flight testing the company’s supersonic A3J-1] attack-bomber. 
Navy will pay for the extension while North American is responsible for 
making the necessary arrangements such as property purchases, etc 


> The Martin Co.’s Denver Division has awarded Flight Refueling Inc., of 
Baltimore, a contract for engineering-consulting services on fuel handling in 
development of USAF’s Titan intercontinental ballistic missile. Flight 
Refueling personnel with engineering experience in fluid transfer and com 
plementary structural fields will be available to Martin prior to the first 
test firing of Titan 


> Several firms have submitted proposals to Navy's Bureau of Ordnance for 
underwater-launched ballistic missiles as anti-submarine weapons. 


© Latest configuration of de MHavilland-Canada’s twin-engine Caribou 
transport-utility aircraft has a single tail replacing a dual layout planned 
earlier (AW April 1, p. 33). Overall height is now 36 ft. instead of original 


27 ft., nine inches. Fuselage of first prototype has moved out of its jig 
second is now being fabricated. Company hopes to fly the first Caribou in 
June or shortly thereafter. In addition to military orders, the firm will 
seck Caribou sales in the U.S. Southwest among feederlines as a “DC-3 
replacement.” Estimated price for Caribou will be in the $400,000-$500,000 


range. Direct operating costs will be similar to the DC-3, but seat-mile and 


ton-mile costs are expected to be better. De Havilland-Canada has militar 
contracts for five Caribous from the U.S. Army, two from the Canadian 
government 


> Russian sources indicate that practical altitude limit for ramjet operation 
is 130,000 to 160,000 ft., somewhat higher than normally considered possible 
in U.S. 


P Sovict boost-glide bomber probably will be towed to 80,000-100,000 ft. by 
a ramjet-powered tug. Ramjet also may be used as the second stage of a four 
stage spaceship launching vehicle. Other stages will consist of liquid rockets 


> Small-scale version of Bendix’s “time-of-flight” mass spectrometer is being 
readied at the Air Force’s Cambridge Laboratories for installation in a 
rocket. Project was stimulated by Sputnik I’s recent and unexpected loss of 
altitude, indicating that previous knowledge of atmospheric density and 
content were faulty. The Bendix instrument is capable of up to 21,000 sepa- 
rate analyses a second, and data could be radioed back to earth. Details 
on the conventional unit were reported by Aviation Week on Dec. 21 
(page 61). 


P First Convair B-58 supersonic bomber will be turned over to Air Fore 
this month for performance and stability tests. Aircraft will be delivered t 


Edwards AFB, Calif 
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Bringing the JET AGE 
to Main Street, U.S.A. 


rhe Jet Air Age is coming to Main 
Street, U.S.A., on the wings of the first 
American-made short to medium-range 
the Fairchild F-27. With 


deliveries to local and regional airlines 


propjet liner 





only a few months away, this modern, 
pressurized transport will be serving 
scores of small and middle-sized com- 
munities two years before the big trans- 
continental jets begin to touch down 
at major metropolitan areas. Such place 
names as Apple Valley...Chehalis... 
Larkston...Red Bluff... Hickory... Brady 
... Tonopah ...Wolf Point... Berger... 
Marion...Bemidji...Logansport...Keene 
... Bellafonte ... Bluefield ...Gadsden... 
typify the smaller cities and towns the 
Fairchild F-27 will soon put on the Jet 
Age air map of Main Street, U.S. A. 
These communities for ten years have 
been increasingly important stops on 
routes flown by the nation’s dynamic 
and progressive local airlines... the local 
airlines which have linked Main Street, 


U.S.A., into the nation’s vast network 


air routes, bringing millions of men 


oO 





++. WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 
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and women closer to their neighbors, 
to metropolitan centers, to foreign lands 
and peoples. 

But local airlines have done and are 
doing more than to carry the banker, 
the businessman, the mining engineer, 
the vacationer, the farmer, the house- 
wife to their destinations. Local airlines 
also help to stimulate commerce. They 
speed economic growth of community 


and region. They facilitate decentrali- 


zation of industry. And they carry 





mountains of mail and an ever increas- 
ing volume of air freight. 

From a faltering beginning in 1946 
as airlines authorized to supplement the 
passenger, freight and mail services of 
the big “trunk” lines, the nation’s local 
carriers have become indispensable in 
their particular areas. Indispensable as 
links among smaller cities and towns, 
indispensable in the traffic generated to 
major metropolitan areas. 

Public reaction to the new air service, 
the first in the history of many towns, 
villages and small cities, was highly grati- 
fying. And that acceptance has grown 
in the past decade into a strong feeling 
of pride in “our” airline. And this confi- 
dence of the air traveler on Main Street, 
U.S. A., in his local airline —demonstra- 


ted by his steadily increasing use of 





Airlines soon to fly 

the Fairchild F-27 

AREA (Ecuador) 

Avensa (Venezuela) 

Bonanza Air Lines (U. S.) 

Linea Aeropostal Venezolana, 
LAV (Venezuela) 

Mackey Airlines ‘U.S.) 


Northern Consolidated 
Airlines (Alaska) 


Piedmont Airlines (U. S.) 
Quebecair (Canada) 
Southwest Airways (U. S.) 
West Coast Airlines (U. S.) 
Wheeler Airlines (Canada) 
Wien Alaska Airlines (Alaska) 


Fifteen leading corporations 
also have ordered the F-27 











its facilities —has spurred each line to 
gear its operations to meet the changing 
needs of air travelers in communities 
it serves. The emphasis is on service. 
Now the local airlines are on the 
threshold of a new era of service to the 
more than 500 communities at which 
they touch down every day. This bright, 
new era is dawning because the first 
modern aircraft designed for their type 
of specialized services is now available. 
It is the Fairchild F-27, a propjet, 40- 
passenger transport that will, within a 
few months, bring the nation’s small 
communities into the Jet Air Age by 
providing greater speed — more than 
100 m.p.h. faster than present aircraft 
and by adding such comfort features 
as pressurization and air-conditioning. 
They will bring to Main Street, U.S. A,, 
too, air travel almost completely free 
of vibration and air travel in which 
cabin noise level will be remarkably low. 
The F-27's arrival in the months ahead 
at Casper, Ada, High Point and hun- 
dreds of other air-conscious towns from 
coast to coast and border to border 
does, indeed, herald the advent of the 


Jet Air Age for Main Street, U.S. A. 


The F-27 is in production at the Fairchild 


Aircraft Division, Hagerstown 10, Md. 


=FAIRCHILD 


ENGINE AND AIRPLANE CORPORATION 


HAGERSTOWN 15, MARYLAND 








Grim Assessment 


Grim assessment of the government's failure to grasp 
the significance of the world military situation came last 
week from Dr. Isador I. Rabi, who is chairman of the 
President's Science Advisory Committee and was an ad 
visor to the committee that prepared the Gaither Report 
on U.S. preparedness (AW Dec. 2, p. 28) 

Rabi said the U.S. and the world are confronted by 
“the severest problem that civilized humanity has had to 
face at any time,” but the facts of modern weapons 
“have just not penetrated” at top levels of government 

Rabi spoke extemporanecously for +5 minutes to a 
Columbia University alumni meeting. At the end of his 
talk he said: “Well, I'm glad I got it off my chest.’ 
Recalling former Secretary of Defense Charles E. Wil 
son’s deprecation of the importance of the first Soviet 
satellite, Rabi said: “You can see why I am so pleased 
that he is not there anymore.” 

The public has shown very good sense by being 
alarmed, Rabi said. “Attempts to calm us dowh are no 
good. We must take immediate thotight to what we 
shall do.” 


Education Spur 


\ billion dollar, four-vear federal program to spur 
education, particularly in the sciences, will be presented 
to Congress in the President’s budget message this week 

Administration insists the plan has been in the works 
for two years, is not a post-‘Sputnik creation but concedes 
that “education is now more crucially important to long 
term national securitv than ever befor 

Program includes 10,000 college scholarships a veat 
for deserving students, and 1,000 to 1,500 fellowships 
1 vear to help colleges train teachers at the graduate 
level; matching fund grants to states to improve aptitude 
tests for grade and high school pupils; grants to give 
voung students better counsel; direct grants up to 
$125,000 to graduate schools for expansion of teacher 
training, and increase of $64.5 million to the National 
Science Foundation for expanded scientific education 
ictivities; funds for foreign language training centers 

States would share the costs. Marion B. Folsom 
Secretary of Health, Education and Welfare first put 
the states’ portion at $800 million and later said $550 
to $600 million. .Federal cost would be about $1. 
billion 


Wilsonisms Revived 


'hree months after leaving the Pentagon, former 
LD« fens¢ Secretary Charles E W ilson has lost none of 
his ability to give terse answers, discount the Russians 
ind defend his administration. From a_ copvrighted 
interview in the New York Herald Tribune last week 
these Wilsonisms sounded familiar along the Potomac 
e “The idea that you have to beat the Russians at every 
thing isn’t going to take the heat out of the world.” 
e‘“Czars aren’t in the American tradition. A_ czai 
doesn’t sit next to God. The Russians used to claim he 
did, but he doesn’t.” 

e “We know more about the Russians now than we 
know: what to do about it.” 

On other topics, Wilson made some comments that, 
like the ones he made in the Pentagon, were almost 
certain to nile his critics. On the subject of the secret 


Washington Roundup 





Gaither Report, he said he had never heard of the com 
mittee chairman, H. Rowan Gaither, Jr., chairman of 
the Ford Foundation. And he added, “I don’t think 
his comments are especially valuable 

On the subject of Dr. Clifford Furnas, at one time 
Wilson's assistant for research and development, now 
back as chancellor of the University of Buftalo 

“Furnas was one of my pvorer appointments He 
thought all you needed was more money but he never 
made a good case for it.’ 

On William M. Holaday, Pentagon director of guided 
missiles now under fire as a result of the U.S. lag: a 
“fine” appointment—“good fellow. I had a lot of trouble 
to find anyone for that job.” 


Translation Acceleration 


Watch for considerable acceleration of U.S. efforts to 
collect, abstract, translate and disseminate Russian scien 
tific and technical literature under a joint government 
industry program outlined for Fiscal 1959. Suppl 
mental budget request for Fiscal 1958 also contain 
funds for accelerating this work 

Emphasis will be on use of existing government agen 
cies and private and professional society abstracting 
facilities rather than the creation of a new agency 

Government's role as a coordinator of the country’s 
widely decentralized efforts will be increased. So will 
government sponsorship of work in private institutions 

Number of meetings already have been held at the 
National Science Foundation to better organize govern 
ment’s end of things. A meeting between representa 
tives of government agencies involved and editors and 
translators from private abstracting organizations will be 
held in Philadelphia late this month to work out a 
comprehensive, cooperative program 


10se who have been engaged in ic work for a 
1] ! | | gaged t f 
number of years feel there is much room for improve 
ment but that U.S. efforts are far bette is Russia's 
than thev have been pictured. Greatest need now is 
more financial support and better coordination, thev say 
: ° 

Sputnik Information 

Russians thus far have supplied detailed information 


about the orbit of Sputnik II, but on nothing els« How 


ever, U.S. mav have decoded signals from both satel 
lites by now 

Navy sources estimated shortly afte Sputnik I was 
launched on Oct. 4+ that decoding might take three 
months USAF Maj. David G. Simons of Holloman 
Missile Development Center indicated at a mecting of 


the American Assn. for the Advancement of Science 
last week that Sputnik II's code may have been cracked 
Asked if the only information the U.S. had came from 
Sovict announcements or intelligence sources, . Simons 
said: “Or if we decoded the signal but whatever we 
do have is highly classified 

Several weeks ago, Pentagon denied reports originating 
it Holloman that Air Force officers there had decode 
the second satellite’s signals 

Dr. Joseph Kaplan, chairman of the U.S. committec 
for the International Geophysical Year, believes Russia 
eventually will make available much more information 
on the satellites, and on the dog passenger carried in 
number two 

—Washington staff 








AVIATION WEEK, January 6, 1958 











FRENCH rs Vertol H-21 helicopter, one of eight based at Setif, discharges commandos during combat operation in eastern Algeria. 
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Special Report From Algeria, Part I: 





French Triple Helicopter Strength in War 


By Robert FE. Farrell 
Algiers—Helicopters are the most im 
portant combat l'rench 
forces engaged in the Algerian 
paign and the French have tripled the 
number in the 
The French were operating 2 


vehicles to 
cam 


n usc last veat 


70 heli 


opters throughout Algeria—compared 
to 90 when Aviarion WEEK first toured 
the region a vear ago (AW Sept. 17 
p. 25)—and the buildup isn’t over vet 

All three services—Air Force, Arm 
nd Navy—now have sizable helicopter 
units on combat duty in Algeria. Much 


of the buildup over the past vear has 


from increased U. S. deliveries of 


Ome 

Vertol H-2] and Sikorsky H-34 troop 
arrving helicopters. Also during the 
past vear the French have begun 


operating their five-place turbine heli 
copter, the Alouette AW Feb. 4 p 
103), and their two-place jet unit, the 
Djinn (AW Jan. 14, p. 30). Both thes« 
I'rench machines have been integrated 
with littl difficulty and 
satisfactory performances 
buildup 


into combat 
with highh 
The helicopter 


OVCT the 


car, by tvpes and by service operator 
e French Army. Last vear the Arm 
base at Setif, located on the cast central 


Algerian plateau, was operating 21 Bells, 
7 Westland S-55s, Sikorsky S-55s 
Pratt & Whitnev), 6 Sikorsky H-19s 
Wrght engine) and 11 Vertol H-21s 
a total of 52 helicopters. Today, the 


Setif Army base has 33. Bells; 19 
Alouettes; 20 Westland S-55s; 6 
Sikorsky S-55s; 5 Sikorsky H-19s; and 


39 Vertol H-21s, a total of 122 


26 


In addition, the French Army r 
centh new base, strictly for 
helicopter pilot training purposes, In 
western Algeria at Sidi-bel-Abbes. Here 


opened a 


the Army has 14 Westland S-55s and 7 
Vertol H-21s for training » based at 
Sidi-bel-Abbes, though just for the time 
being, are 10 Sud Aviation Army 
Djinns which operate on mission with 
the ground forces. Thus, in all, the 
krench Army in Algeria operating 


153 helicopters 
e French Air Force. A vear ago the 
main Air Force helicopter base at Bou 


farik, near Algiers, was operating 15 
Bells, 16 Sikorsky H-19s and 10 Sikor 
skv H-34s, a total of 41 heli ypters 


Today the Air Force is operating 2( 
Bells, 16 Alouettes, 19 H-19s and 44 
H-34s, a 


total of 99 h licopters. ‘The 
Air Force in November, 1956, divided 


} 


this helicopter operation between Bou 
tarik and a new base at La Senia 
e French Navy. A vear ago the sum 
total of the Navy's helicopter operation 
in Algeria was two Vertol H-21s which 
the Navy, working with the Army, flew 
out of Sctif loday Navv has 8 H-2] 
it Setif and 10 Sikorsky H-19s based at 
I irtique, near Oran 

The overall total of 270 helicopters 
in Algeria represents the bulk of 


current helicopter strength 
a few dozen helicopters, 


l'rance’s 
rhe balance, 


ire located at various training bases in 
l'rance. The French Defense Ministry 
has ordered a total of some 600 heli 
copters, including 100 Vertols and 220 
Sikorsky S-58s, the latter in both the 


Army and Navy Much of the 


version 


built in France by 
holds the S-55 


S-58 order will be 
Sud Aviation, 
manutacturing 

There is talk 
French Defens« 
dwindling funds, mav order a 
out in orders placed for the Alouett« 
ind Djinn. It isn’t known vet whether 
this austerity threat will hit the H-2] 
ind H-34 orders But the im 
portance of two troop-carrving 
helicopters in the Algerian fighting 
probably rules out anv stretch-out 

Ihe H-21s and H-34s first went into 
Algerian service early in the 
1956. The H-21s are operated by the 
Armv and Navy, the H-34s by the An 
lorce. The oral battle Army 
nd Air over the merits 
ot the 
on in 


which 
license 
now in Paris that the 

Ministry, duet 
stretch 


is well 


thes« 


summer of 


between 
relative 
helicopters still goes 


Force 
two heavy 
Algeria, and very likely ne 
be resolved. Evaluation tests in July, 
1956, which held in Algeria 
they 


ver will 


were 


merely convinced each side wert 
riding the right helicopter 

Army still maintains that the H-21, 
while admittedly outperformed in cet 
tain categories by the H-34, neverthe 
less fits Armvy’s needs better than th« 
Sikorsky craft. As one Army office: 
summed it up for Aviation WEEK, 

Phe H-21 is a truck, the H-34 


a TAC 


horse 


And we're not in the racing busi 
ness. 

Conversely, the Air Force is mor 
than ever convinced the H-34 is the 
better helicopter. Air Force officers 
can cite for a visitor several instances 
where, they claim, the Army ground 


command had to use H-34s because th« 
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in-rotor H-2] uldn't do the job 
Army officers claim to have had the 
ime experience, but with the H-2] 
‘coming out on top 
The H-34 is powered by a Wright 
1820-84 engine; the H-21 by a Wright 
1829-103 Ihe H-34 has a_ takeoff 
rating of 1,525 hp., or 100 hp. more 
than the H-21 


Navy Reconsidered 


Only the Navy seems to have som« 
vhat altered its original position. At 
first, the Navy had plumped for the 
H-34 along with the Air Force. For 
one thing, the Vertol helicopter is too 
big for elevator handling on French aii 
craft carriers. But when the Defens« 
Ministry told the Navv, which alone of 
the three services had built up bi-rotor 
time on 19 HUPs, to operate. some of 
the H-21s in Algeria, it did so. As a 
result of its H-21 experience, the Navy 

while it still wants the S-58 naval ver 
sion for carrier and training operations 

seems as sold on the H-2] as the 
Arm\ 

Helicopter missions here are almost 
cntirely determined by Army ground 
force requirements. Both the French 
\ir Force and Navy have had to tailor 
their helicopter units to meet these re- 
quirements, of which the most impor- 
tant is combat troop carrving in difh- 
cult and mountainous terrain where 
re landing altitude is about 4,000 


wcrag 

About 95% of missions carried out 
by H-2ls and H-34s in Algeria are of 

troop-carrying nature. In general, 
these missions are of two distinct tvpes 
e First type involves a planned oper 
ation, worked out in advance by Army 
ground command. Here the operation 
is directed against an area where in 
telligence reports a rebel band is bivou 
icked. Helicopters leave their home 
base with just the flving crew aboard 
Thev flv from 30 min. to 2 hr. before 
reaching a pre-determined rendezvous 
site where troops are waiting to be 
ferried into the combat area. These 
ferry trips usually take only 10-15 min., 
with the helicopter rotating between 
the pickup site and the drop zone. Onc« 
the ferry job is over, H-21] pilots wait 
for possible orders to evacuate wounded 

On a planned operation, particularly 
when the rebel band is thought to be 
large and well armed, it is likely that 
several types of aircraft and helicopters 
will be used. An initial bombing run is 
made over the area by B-26s. Then T-6s 
ire called in for strafing just prior to the 
troop ferrying movement. Before the 
heavy helicopters move into the area, 
in Alouette may make a low, fast speed 
run over the drop zone for a final check 
and to drop a smoke bomb to give pilots 
the wind direction. Overhead an orbit 
ing L-19 or Broussard flies observation 
picket. The entire air-ground operation 
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First T2J-1 trainer leaves final assembly building at North American 





enn Celaubus Rolls Out T2 


Aviation’s Columbus, Ohio, Division and is moved to weighing 
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J-1 


scales prior to painting. Tandem seat T2J has single 3,400-lb.-thrust Westinghouse J34-WE-46 in belly, fed by intakes on either side of 
nose. Company is completing negotiations with Navy for $37.5 million contract covering undisclosed number of T2]s. 


_is coordinated by an Army officer who 


operates from a flying command post, 
usually an Alouette. 

eSecond type of mission is of a 
scramble nature. At every helicopter 
base a certain number of pilots and 
commandos are kept on a ‘round the 
clock alert. If ordered to respond to a 
sudden rebel attack, the helicopters take 
off loaded with commandos, usually 10 
to 12, and fly night into the combat 
area. No ferrying is involved and troops 
are brought back to the helicopter base 


Air Force Commandos 


This type of scramble mission has 
brought about the development of the 
rench Air Force commandos. Thus, 
for example, at the Air Force helicopter 
base at Boufarik there are two groups 
of 40 “air commandos.” When a 
scramble order comes in, four H-34s 
take off carrying 10 commandos each. 
Vhese flights can last one hour or more. 
Understandably, the development by 
the Air Force of its own commandos is 
not one bit welcomed by French Army 
circles. 

Of the two types of helicopter troop- 
carrying operations—planned and scram- 
bled—more and more are of the planned 
type. This results from the increase in 
the number of heavy helicopters now 
available, as well as from the general 
improvement in the military situation 
wherein the French are attacking more 
than defending. 

Rebel firepower over the past vear 
has not substantially improved. Most 
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of the hits registered on helicopters are 
still in the .30 caliber range. The rebels, 
however, are losing their earlier awe of 
the helicopter. A year ago they would 
run or hide at the sound of a helicopter 
today they stay and fight Captured 
rebel documents (to avoid the laby 
rinth of Arab dialects, the rebels write 
their military pamphlets in French) in- 
clude manuals on the various type heli 
copters used by the French forces with 
instructions on where to shoot to hurt 
them most. Thus, where last vear most 
of the hits were toward the aft of the 
helicopter, now the rebels appear to 
have learned how to lead and are spray 
ing the machines fore and aft 

Not to make it anv easier, the French 
are removing their bull’s-eve insignia 
roundels from all troop-carrving heli- 
copters. When a hit is registered, 
French mechanics patch the spot and 
then paint a small star and crescent, 
the rebel insignia, over the patch. 


Commandos Disembark 


The French are not attempting to 
use the H-21] and H-34 as direct assault 
craft. The helicopters are supposed to 
disembark troops close to the combat 
area but not in it. Quite often, how- 
ever, the lead helicopter comes directly 
into the combat area without knowing 
it. When this happens, and if the 
rebels are well led and well armed, cas 
ualties run high. One H-21 caught in 
such a situation lost all 10 of its com 
mandos during the exiting. 

Getting troops out of the helicopter 


fast has proved to be one of the oper 
iting problems. A “jump light” or a 
horn is the signal to disembark. ‘Ten 
commandos can exit within 20 sec. On 
short ferry hops seats are folded back 
or taken out and commandos sit on the 
floor. Usually the last man out will 
give a thumbs-up signal or something 
similar so the pilot will know he can 
move out of the area. Unloading ac 
cidents are not uncommon. Recenth 
one Air Force commando, loaded with 
radio equipment, took too long getting 
out and ended up jumping 20 ft. Pilot 
reported the commando, who was under 
fire, got up and ran shakily for cover 

Ihe French have lost some H-21s 
and H-34s as a result of ground fire, 
but very few compared with mission 
hours flown. One H-21 was lost be- 
cause both pilot and copilot were killed 
bv the same burst of ground fire. Actu- 
ally, the French have been surprised 
at the punishment both the H-21 and 
the H-34 can take from small arms 
ground fire. Even when several rounds 
pass cleanly through drive shafts and 
rotor blades, the helicopter continues 
to operate without difficulty. 


Helicopter Armor 


One H-21 on a combat mission was 
hit 18 times, including eight hits on 
the rear rotor blades, two in the self 
sealing fuel tanks and one in the drive 
shaft which left a 14 in. hole. The 
helicopter continued its mission and 
then flew back to Setif for repairs. 

So far neither the Air Force, Army 
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nor Navy have placed any armor on the 
H-21 or H-34. Air Force officers at 
Boufarik say they would like to sec 
some light armor plating on the H-34 
around the engine area and rotor head. 
They figure such armor would cost 
them 175 lb. H-34 fuel tanks alwavs 
have been self-sealing. Air Force pilots 
wear flak vests and sit on a French- 
designed bucket-type seat into which 
Fiberglas plates are inserted. 

Army, on the other hand, doesn’t 
seem to be interested in armor. Vertol 
armor kits are available at the Sctif 
Army base, but aren’t used. Appar- 
ently Army officers feel the 115 Ib. 
extra weight is too high a price to pay. 
Both Army and Navy pilots at Setif no 
longer seem to bother about wearing 
flak vests or using Air Force-tvpe armor 
seats. Army did insist on self-sealing 
fuel tanks for the H-21, and now morc 
than half the H-21s at Setif have them. 

Despite the apparent need for some 
sort of armed helicopter, no official 
steps have been taken by the French 
to provide one or several helicopters 
equipped to lay down suppressive fire 
Both Vertol and Sikorsky have sub 


mitted plans along this line to the 
French authorities Meantime, how- 
ever, several experiments with armed 
helicopters are being made unofficially 
in Algeria on local command levels 


Armed Helicopter 


At La Senia Air Force helicopter 
base, the commanding officer, Col. 
Felix Brunet, has mounted on each side 
of his H-34 six rockets and four ba- 
zookas which are controlled by the 
pilot. In the cabin door a light cannon 
also is mounted while a .30 caliber 
machine gun is fired out one window 
and a .50 caliber machine gun out the 
opposite cabin window. Ship reported], 
flies steady while firing. Colonel Bru 
net has used it in combat 

At Setif, Lt. E. Babot, commander 
of the H-21 Navy 31F squadron, has 
rigged up a bomb rack which fits un 
derneath the forward bellv area of the 
H-21. He uses the auxiliary fuel tank 
arrangement as a dropping mechanism 
Ten 250 lb. bombs in two rows of 
five have been mounted and equipped 
with proximity fuses. The bombs can 


be dropped individually or bv salvo 
PI 


Lieutenant Babot also has mounted a 
bombsight arrangement in the cockpit 
He plans to make his bombing runs at 
2,000 ft. Initial tests carried out early 
in December were successful 

Army, while interested in suppressive 
fire arrangement on the H-21, so far 
has not joined the Air Force and Navy 
in local experiments Army probabl 
will soon equip at least one H-21 with 
armament similar to that being tested 
on H-21 in the U.S. This would mean 
fixing a combined twin .50 caliber ma 
chine gun and four-rocket installation 
on the nose gear. In addition, a .3 


caliber machine gun may be mounted 
in one or both of the H-21 doors 

In theory, for helicopter operations 
Algeria—a country as big as the U. § 
east of the Mississippi—is divided in 
half by the fourth degree of iongitud 


Army helicopters operate in the eastern 
half, Air Force in the western half. In 
practice, however, both services cr1 
the dividing linc 

Mission orders are handed down bi 
three Army tactical command head 
quarters: at Oran, Algicr ind Con 
tantine These headquarter group 





Thin Walls Mark Solid Casings 


Angeles, are for (from the left in left photo) Hawk 


Solid fuel rocket casings manufactured by the Norris-Thermador Corp., Los 


Sparrow, Army’s 38-mm. gun rocket, experimental 70-mm. gun rocket, Falcon and Sidewinder. Rocket engine casings for the solid fuel air 


to-ground missile Hawk show their extremely thin walls (right). 


Mhese light casings give the solid propellant rocket engines a very 


high engine weight efficiency which in many installations is more important than the higher specific impulse provided by the mor 
complex liquid fuel engines. These Hawk casings are made of 4130 steel and are the largest cylinders ever cold drawn on a conventional 
press. They have a wall thickness of .106 in. for 44 in. of their length and .0675 for the remainder. This is required because the Hawk has 


the booster and sustainer engines mounted in the same casings. 
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so control the use of fixed-wing Ai 
lorce equipment used within their ter 
ritory \ large helicopter operation, 
for example, can involve bombing runs 
over the combat area by Douglas B-26s 
followed by ground support strafing at 
tacks by Republic F'-47s or North Amer 
ican l OS 

lhe T-6, incidentally, is still the Air 
lorce’s most popular “fighter” in Al 
£CTla 

Ihe French currently are flying com- 
bat missions with 300 T-6s. Generally, 
the aircraft is armed with four light 
machine guns and six rockets in under 
wing mounts 

Ihe T-6s are flown by French Air 
l'orce pilots who have been pulled off 
jets in France for a year’s dutv in AI- 
geria on the T-6 

Other fixed-wing aircraft flying com 
bat missions in Algeria include the 
French Noratlas transport and the 


Max Holst Broussat rvation 
transport plane. In addition the French 
Army Operates mo! than { light ob 
servation aircraft, mostly Piper L-15s 
ind Cessna L-19s Army pilots fiving 
these light aircraft average 60 ht 


monthly 

French Air Force also kee 
jet equipment on tap, mosth Mistral 
fighters, though these aircraft are used 


only when a large-scale operation against 


ps SOoTHC 


the rebels promises a large enough tar 
get to justify the expense. Jets are also 


held in readiness to chase any “‘pirate 
aircraft” which might be airlifting sup 
plies to the rebels There has been 
no evidence of such activity, but none 
theless the French keep a close watch 


At Oran recently, three Mistral jets 
were scrambled following radar pickup 
of an aircraft heading for the Algerian 
interior. Radio response to calls from 
Oran control were negative The jets 


forced the aircraft, a DC-3 with cargy 
door suspiciously open, to land at Oran 
(he aircraft turned out to be British 


Navy out of Gibralter. British pilot 
heepishly explained they had been 
practising cargo-dumping to naval ves 
scls and had lost their way home 

French Army officers, as a result of 
their considerable combat experience 
with troop-carrving helicopters, feel that 
the lessons thev have learned can _ be 
ipplied elsewhere. They note that the 
German Army in the last war, during 
its Russian and Balkan campaigns, made 
the mistake of never bothering to de 
velop an efficient defense system against 
Russian and Eastern European parti 
sans. Manv French officers also feel 
that the use of large troop-carrying 
helicopters will play an important part 
in any post-atomic battle where the out 
come mav be decided by small, well 
equipped, mobile forces. 


New Congress to Prod Defense Effort 


By Katherine Johnsen 


Washington—Second session of the 
S5th Congress which convenes tomor- 
row will quickly prod the Administra- 
tion to move faster and further to try 
to match and surpass Russian scientific 
ind military achievements. 

Most congressmen feel that the post 
Sputnik steps taken—and contemplated 

by the Administration thus far have 
been only piece-meal moves made to 
remedy a few glaring inadequacies 
These include the acceleration of the 
missile and satellite programs; the ap 
pointment of Dr. James R. Killian, Jr., 
is President Eisenhower’s scientific ad 
viser, and the increased authority of 
William M. Holaday, the Defense De- 
partment’s Director of Guided Missiles. 


Civil vs. Military 


Ihe most far-reaching move the new 
ession will undertake will be an at- 
tempt to work out government organi 
zation for handling space age problems. 
Sen. Lvndon Johnson (D.-Tex.), Senate 
majority le savs Congress “must 
lodge—eithe a new or an existing 
igency—specine responsibility for the 
physical, economic and legal problems 
of exploring outer space.” 

This will raise a controversy over 
civilian versus military control, which 
cmbittered the debate over atomic en 
ergy in 1946. After the former House 
Military Committee voted to give the 
irmed services control, a special con 
gressional committee was established 
which drafted the 1946 act establishing 
the independent civilian Atomic En- 
crgy Commission 

Sen. Mike Mansfield (D.-Mont.), as- 
sistant Senate majority leader, and nu- 
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merous others have proposed a new de 


partment for Research and Develop 
ment, headed bv a cabinet-level secre- 
tarv, to assume direct control in all 


fields of outer space 

Ihree other areas in which Congress 
will also definitely act ar 
e Scientific training. Some type of 
federally-sponsored program to stimu 
late the training of scicntists, engineers 
and other technical personnel from the 
high-school level on—probably through 
scholarships and advanced fellowships 
has general support 
e Military pay raises. Salary increases to 
encourage skilled personnel to stay in 
the services also has general support 
rhere is strong opposition, though, to 
the plan proposed by Ralph J. Cordiner, 
president of General Electric Co., who 
headed a Defense Department advisor 


Committee (AW Feb. 4, p. 37). Sen 


John Stennis (D.-Miss chairman of 
the Special Armed Services Subcommit- 
tee considering military pay raises, 


thinks the increases it proposes for gen 
crals and admirals are too high and 
those for lower-bracket officers not high 
cnough 

e Interservice rivalry. Demands for re 
organization of the Defense Department 
are numerous. The tendency in Con 
gress is to place major blame for the 
U.S. lag in the missile-satellite field on 
interservice rivalry. Democrats criticize 
the Administration for failing to take 
firm action to end it. 


Johnson Report 


Committees will move promptly: 
Senate Preparedness Subcommittee. 
Che first major congressional develop 
ment on the missile-satellite situation is 
expected to be a report by this influen- 


tial group headed by Sen. Johnson 
Hearings already have been held with 
civilian scientists and Defense Depart 
ment officials (AW Dec. 2, p. 31; De 
p. 31), and are scheduled to resume 
today 
@ House and Senate Armed Services. 
ihe regular annual briefing sessions of 
these two standing committees will be 
extensive this vear. The sessions of the 
House Committee headed by Rep 
Carl Vinson (D.-Ga.) begin Jan. 10 and 
will include consideration of the dé 
fense structure and the roles and mis 
ions of the services. The Senate Com 
mittee headed by Sen. Richard Russell 
D.-Ga 1S expected to dovetail its 
sessions with the investigation of the 
Preparedness Subcommittee 
e House Appropriations Subcommittee 
on the Armed Services, which will look 
for low priority items where cuts can be 
made, will start with hearings on a S$] 
billion supplemental defense appropria 
tion for Fiscal 1958, which the Adminis 
ration is expected to submit shorth 
and lead into the Fiscal 1959 defens 
budget, due in Congress before Jan. 22 
View of Rep. George Mahon (D.-Tex 
chairman of the subcommittee, is that 
emphasis should be on using funds al 
ready appropriated and improving 
defense management rather than on 
large sums of new money. This also is 
the view of his Senate counterpart, 
Sen. Dennis Chavez (D.-N. M.), chair 
man of the Senate Appropriations Sub 
committee on the Armed Services 
e joint Atomic Energy Committee. 
[his group, dissatisfied with the ad 
ministration’s failure to accelerate the 
atomic propulsion programs for aircraft 
and rockets (AW Dec. 23, p. 25), will 


hold briefing sessions soon. Deputy 
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Defense Secretary Donald Quarles, who 
assured the committee the U.S. missile 
effort was adequate last August after 
Kussia announced the firing of an inter 
continental ballistic missile, will be on 
the spot 

¢ House Government Operations Sub 
committee on the Military. This group 
headed by Rep. Chet Holifield (D 
Calif.) is ready to start hearings on 
legislation establishing a Department 
of Civil Defense headed by a Cabinet 
level Secretary to launch a $22 billion 
shelter program for protection against 
tomic radiation. Spokesmen for the 
Gaither Committee, which 
mended the shelter program, will be 
called to testify. The committee, 
headed by H. Towan Gaither, Jr., 
chairman of the board of the Ford 
l‘oundation, was appointed by the 
President (AW Dec. 2, p. 28). 

¢ House and Senate Government Op- 
crations. Both committees have exten 
sive investigations under wav on _ the 


recom- 


research and development programs of 
all government agencies. Sen. Hubert 
Humphrey (D.-Minn.), chairman of the 
Senate Government Operations Sub 
committee making the investigation, has 
called for “immediate” integration of 
all federal technical and scientific or- 
ganizations into a central agencv. 

@ House Information Subcommittee. 
This group headed by Rep. John Moss 
(D.-Caiif.) will start off the session with 
hearings to determine wavs and means 
to increase the availability and dissemi- 
nation of scientific and technical in- 
formation. Witnesses will be top scien 
tists. The subcommittee will issue 
reports criticizing restrictions the De 
fense Department has placed on basic 
research information and on the De- 
partment’s information policies, based 
on hearings last November (AW Nov 
25, p. 28). A Senate Judiciary Subcom 
mittee headed by Sen. Thomas Hen- 
nings (D.-Mo.) has made a study and 
ilso plans hearings on government 
information policies. 

@ House Judiciary Committee and th« 
Joint Atomic Energy Committee. These 
groups will consider aspects of informa 
tion security looking to scientific co 
operation with Western allies. The 
committee will consider legislation to 
relax the flat ban on disclosure of 
itomic information to other nations 
The Judiciary Committee will consider 
the security standards of countries with 
which the U.S. plans to share classified 
cefense information (AW Dec. 23, p 
“e 

e Small. Business Committees. Both 
the House and Senate groups—peren 
nially dissatisfied with the small busi 
ness share of defense business—plan 
hearings. A special subcommittee of the 
Hlouse committee was appointed a few 
months ago to study the aircraft indus 
tri Small Business Subcommittee 
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New Home for Convair Atlas ICBM 


New $40 million Atlas engineering and production center, built by Convair’s Astronautics 
Division, on northeast outskirts of San Diego, will begin occupancy in March. Administra 
tive, engineering buildings are at left; laboratories and supporting services, right; factory 


area is in the rear. 


chairman is Rep. Tom Steed (D.-Okla.) 
Other developments to expect in the 
new session 
e Renegotiation. he renegotiation law 
which expires next Dec. 31, appears cer 
tain to be renewed. The controversy will 
be over amendments limiting the dis 
cretion of the Renegotiation Board in 
determining refunds 
e Military budgeting. Although legisla 
tion putting government budgets on an 
“expenditure” instead of a “new 
money” basis had been on the brink 
of enactment, this does not now appeat 
likely. Defense Department and de 
fense contractors are strongly opposed 
to it. It would snarl the defense pro 
gram with new financial complications 
W. J. McNeil, Assistant Secretary of 
Defense, Comptroller, points to the im 
possibility of estimating actual defens« 
spending a year in advance and the con 
fusion that would result in attempting 
to keep within the estimate (AW Sept 


9, p. 32). The measure has passed the 


Senate and been approved by the House 
Government Operations Committec 

e Military airlift. live 
committees favoring a shift of more of 
the trafhe of Military. Air ‘Transport 
Service to commercial carriers have been 
following the situation. A House Gov- 
ernment Operations Subcommittec 
headed by Rep. Holifield will start heat 
ings this week. Senate Appropriations 
Committee has asked Defense Depart 
ment for a report on MATS activities 
by Jan. 15 

e Capital gains. Legislation authorizing 
subsidized airlines to set aside earnings 
from equipment sales for the purchase 
of new equipment is a first order of 
business in the Senate. It has already 


congressional 


passed the House and the Senate Com 
merce Committee 

e CAB investigation. | he Subcommit 
tee on Legislative Oversight headed bi 
Rep. Morgan Moulder (D.-Mo.) has 
been scrutinizing the files of Civil Aero 
nautics Board and Air Transport Assn 
since October and is expected to hold 
hearings in about a month. Objective 
of the investigation is to determine 
whether there has been White House 
or other outside influence on the deci 
sions of the quasi-judicial Board 

@ CAB ethics. Hearings on legislation 
setting penalties on the unauthorized 
disclosure of information by CAB ofh 
cials and attempts to pressure Board 
officials are expected to be scheduled by 
Senate Judiciary Committee. The leg 
lation was introduced by Sen. Henr 
Jackson (D.-Wash 1 result of hear 
ings last summer disclosing a premature 
leak of information on CAB’s award of 
1 New York-Miami route to Northeast 
\irlines 

e International routes 
moving the President’s authority to r 


Legislation re 
view overseas route awards and restrict 
ing his authority on international route 
for foreign polic 
tions faces a Presidential veto even if it 
It has been ap 


ind defense considera 


is passed by the Hous« 
proved by the Senate 
e Washington National Airport. Con 


troversy over the location of a new ai 
port to relieve the over-taxed facilitic 
of Washington National Airport seems 
inevitable again this vear, regardless of 


the site recommended by Elwood Our 

ada, chairman of the Airwavs Modern 
ization Board. Civil Aeronautics Admin 
istration has $12.5 million for the new 
airport but is directed not to use the 
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money until Quesada has presented his 
site selection to Congress for review by 
Jan. 15 

¢ Liquor on airlines. Legislation ban 
ning this has a good prospect for enact 
ment 

e CAA personnel. Senate Civil Service 
Committee is likely to hold hearings on 
CAA’s personnel practices recently em 





phasized by the demotion or transfer of 
six of the seven members of CAA’s in 
formation staff. ‘The committee's staft 
has been making an investigation of 
the CAA’s action. 
e Postage increase. 
domestic airmail postage rate from six 
to seven cents an ounce will probably be 


An increase in the 


cnacted 


Fairchild Developing Surveillance Drone 


Army combat surveillance drone under development by Fairchild Airplane and Engin« 


Co.'s Aircraft Division at Hagerstown, Md., is shown in artist's conception. 


A $12 mil 


lion contract for the project was awarded earlier this year by the Army Signal Engineering 


Laboratory. 


Semiconductor Device 
Can Rectify, Control 


Syracuse—lI’irst semiconductors to be 
capable both of rectifying and control 
ling current have been developed by 
General Electric's Semiconductor Prod 
ucts Department. Catled 
rectifiers,” these devices have been oper 
ated in the laboratory at power levels to 


‘controlled 


1.5 kw. and theoretically can go much 
higher, making them logical replace 
ments for thvratrons and motor gener 
itor sets in many applications 
Controlled rectifiers are pnpn-tvp¢ 
ilicon semiconductors that differ from 
conventional silicon rectifiers in that 
they have a third, or control, electrode 
Details of physical construction of the 
device have not been released by the 
company for commercial reasons 
General Electric will begin distribut 
ing engineering samples of the device 
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internally within the company and to 
others in the industry early this spring 
Most immediate applications will be in 
power supplies for military electronic 
equipment and control systems for ait 
craft and missiles 

Four-laver pnpn devices were first 
deve loped at Bell lelephone Laborator 
ies as a reliable replacement for latching 
relavs and thvratrons used in telephone 
switching. Similar devices have been 
developed at RCA and Shockley Semi 
All of these de 
vices, however, are for the switching of 
low level signals only; they will not han 
dle significant amounts of power and 
do not control the current flowing 
through them 

According to General Electric, there 
ire only practical limits to the power 


conductor Laboratory 


handling capabilities of controlled rec 
tifiers because, as in conventional sili 
con rectifiers, the permissible current 
flow is a function of the semiconductor 


boundary area and the efhiciency of the 
cooling method 

Problems in manufacture, however, 
probably will keep the cost of these de 
vices high and production limited for 
at least a vear. These problems involv« 
maintaining extreme uniformity of 1m 
purities in both the n and p layers and 
exact alignment of the laver boundaries 

Ihe controlled rectifier operates in 
much the same wav as a conventional 
thyratron. During the alternating cur 
rent half cvcle when the rectifier is able 
to conduct, the amount of current flow 
is controlled by means of a gate cur 
rent pulse applied to the third, or con 
trol, electrode. 

The gate current pulse controls the 
amount of current flow by varying the 
point in the conduction cycle where 
the device fires in the same manner as 
a thvratron. Both operate on the prin 
ciple of phase control 

I'vpical laboratory samples fire with 
a gate current pulse of 10 ma. at 4 \ 
Maximum current required for firing is 
25 ma. With these low level control 
signals, the forward-going current can 
be controlled over a range from a mini 
mum applied voltage of about one volt 
to the breakover voltage of the unit 

Breakover voltage is that voltage level 
where the controlled rectifier will con 
duct whether a gate current pulse is 
applied or not. With present samples 
the range of breakover rating varies be 
tween 25 and 200 v. 

Existing controlled rectifiers have 
been operated at 200 v. and 5 amp 
with the stud (case) temperature main 
tained at 125C. ‘These units use an ef 
fective semiconductor area of about 
0.1 in. General Electric believes that 
with this same size device maximum 
ratings of 300 v. at 10 amp. are at 
tainable 

Ihe company stresses that all of the 
present devices are experimental. Al 
though controlled rectifiers may well 
monopolize more than one third of the 
total semiconductor rectifier market 
eventually, a large amount of basic work 
remains to be done before these devices 
can be produced simply, cheaply and in 
quantity. 


Jordan May Purchase 
Hunters From British 


Beirut, Lebanon—While Svria_ and 
Egypt arm with Soviet MiGs and II 
yushins, Jordan reportedly is showing 
interest in buving British Hunter jet 
fighters ‘ 

\ representative of the Hawker Air 
craft Co. will visit Amman shortly to 
negotiate a purchase with the Roval 
Jordanian Air Force 

Jordanians are said to be interested 
in getting as many as two squadrons ot 
Hunters—about 24 aircraft 
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AMB Favors General Precision Proposal 


By Philip J. Klass 


Washington—Gencral Precision Lab- 
oratory has won out over 13 other bid- 
ders in Airways Modernization Board 
competition to select a contractor to de- 
velop a semiautomatic trafic control 
data processing and display system. 

Program represents the most am- 
bitious and comprehensive develop- 
ment project ever undertaken for com- 
mon system use. It also is the first 
civil use of the single-contractor weapon 
system approach which the military has 
found so successful in the development 
of complex systems 

General Precision Laboratory's selec- 


tion is called “tentative” by AMB 
Chairman E. R. Quesada pending 


negotiation of a firm contract which is 
expected to take approximately two 
weeks. Until a contract is signed, Gen- 
cral Precision Laboratory will not. re- 
lease any details. 

Because none of the proposals re- 
ceived by AMB had all the features it 
believes are needed, the agency wants 
to include them in the development 
task before signing a contract with 
General Precision Laboratory, accord- 
ing to an AMB spokesman. 

General Precision Laboratory will be 
issisted by Librascope and Link Avia- 
tion, both sister subsidiaries of Gen 
eral Precision Equipment Corp., and 
by Tasker Instruments Co. 


Winning Features 


Many observers viewed General Pre 
cision Laboratory's selection as a dark 
horse winner ‘n the face of competition 
from giants like Hughes Aircraft, Inter- 
national Business Machines Corp., and 
from Sperry itand, Radio Corporation 
of America and Airborne Instruments 
Liboratory which submitted a joint 
three-way proposal 

Winner's proposal was judged 
superior on basis of casy transition 
from existing techniques and proced 
ures to the new semiautomatic system. 
In the past there have been numerous 
ideas suggested for elaborate automatic 
trafic control schemes but most of 
them failed to consider the problem of 
how to make the transition from the 
present system. 

Another point of superiority, accord 
ing to an AMB spokesman, is the “‘in- 
genious” fail-safe backup provisions in 
General Precision Laboratory's system 
which permit safe traffic control de- 
spite sudden failure of one of the new 
clectronic data processing-display de- 
vices. Flight progress strips will be re- 
tained, but will be printed automatic- 
ally and brought up to date despite 
such failures. 
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Novel techniques for path stretching 
to keep aircraft on schedule, both en 
route and in the terminal area with- 
out resorting to off-airways curved 
paths, were another notable feature of 
the General Precision Laboratory pro 
posal 

The development of these tech- 
niques is credited, at least partially, to 
Vernon Weihe, Air Transport Assn. 
engineer who also works for General 
Precision, and Homer ‘Tasker, whose 
company will work with General Pre- 
cision on the program. 

System proposed by General Pre- 
cision Laboratory also is believed to 
include provision for flight plan track- 
ing by means of computers which will 
automatically keep tabs on each air- 
plane position throughout its flight. 
From original flight plan, brought up 
to date periodically by pilot position 
reports, or radar data, when available, 
computer will be able to calculate 
pilot’s estimated arrival over fixes and 
automatically provide data display on 
the aircraft to traffic controller requir- 
ing such information 


Pushbutton Transfer 


Che General Precision Laboratory svs- 
tem is believed to permit traffic con 
trollers to transfer flight data and con 
trol to other controllers in adjoining 
Air Route Trafic Control Centers or 
terminal areas by pushbutton without 
the time-consuming voice communica 
tions now required 

Bell Telephone Laboratories studies 
show that smooth trafic flow breaks 
down in the existing svstem whenever 
controller must spend more than about 
30% of his time in communication 
chores 

Bell’s analvsis indicates that con 
trollers now spend as much as 70% 
of their time in communications. The 
new General Precision Laboratorv svs 
tem is expected to greatly reduce this 
drain on controller time 

The General Precision Laboratory 
svstem also may include automatic con 





Soviet ‘Graviplane’ 

Moscow—Kirill P. Stanyukovich, Soviet 
doctor of technical sciences and a promi- 
nent astronaut, reported last week that 
Russia is working on an aircraft “not 
subject to the laws of gravity” for space 
flight. 

Stanyukovich was quoted by Tass 
news agency as saying “the problem of 
gravitation will be clarified to some ex- 
tent in the forthcoming year.” Name 
given to the aircraft by Stanyukovich is 





“graviplane.”’ 








flict detection, with the traffic contro] 
computers continuously scanning the 
present position, altitude, speed and 
expected flight plan of all aircraft under 
control for possible collision hazards 
Resolution of such conflicts will be left 
to the judgment of human controllers 
and will not be attempted by the com 
puters, although the latter may com 
pute possible alternative actions for con 
troller choice 

Airways Modernization Board phil 
osophy is to use automatic computers 
only to make choices which can b« 
based on strict rules that apply under all 
situations and conditions 


Three Judging Teams 


Each of the 14 proposals was sub 
mitted in three volumes, one dealing 
solely with operational aspects of th« 
svstem, one with technical details an 
the third with company background 
personnel and facilities 

Three teams, each consisting of six 
experts, were formed to evaluate the 
proposals. One team, consisting of six 
trafhe control and operations experts 
rated only the part of the proposal deal 
ing with operational features, while th« 
second team, consisting of engineers 
and computer experts, evaluated the 
technical portion of the proposal 
When proposals had been individuall 


] 


scored by the appropriate teams, the 
ratings were combined and General 
Precision Laboratory came out on top 
Only after a qualitative evaluation wer 
the prices submitted by bidders taken 
into consideration 

Airwavs Modernization Board savs 
that other companies that submitted 
proposals may participate in_ portions 
of the total program under General 
Precision Laboratory's leadership 


AEC Renews Contract 
With United Aircraft 

Washington—Atomic Energy Com 
mission last week renewed its contract 
with United Aircraft Corp. for develop 
ment of an aircraft nuclear propulsion 
system amid reports that the Whit 
House is prepared to revive emphasis on 
the entire militarv atom plane program 

If the Pentagon is ordered to revers« 
the slowdown decision of early last 
vear, it would probably be for propa 
ganda and prestige purposes rather than 
because the Air Force and Navy need 
the weapon as soon as possible 

There are strong indications, taken 
seriously in both military and indus 
trial circles, that the Russians, will fly 
an atom-powered aircraft possibly 
within a year. It is expected that the 
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Soviet effort will be merely to get some 
thing off the ground—probably a tur 
boprop Bear bomber, modified to use 
nuclear propulsion. 

USAF already has dropped its inter 
est in the Pratt & Whitney project and 
left AEC alone as a contractor with the 
engine division of United Aircraft (AW 
\ug. 19, p. 34). 

AEC’s action last week was to renew 
its cost-plus-fixed-fee contract extend- 


ing it to Sept. 30, 1960. The work, 
started originally in May, 1953, and 
will cost about $15 million a year 

The Pratt & Whitney work aims at 
the design of a reactor suitable for use 
in an advanced aircraft propulsion sys 
tem. USAF has another contract with 
General Electric for a different type 
reactor and related jet engine 

Both Lockheed and Convair are 
busy on designs for an airframe. 


West Germans Remain Silent 
On Advanced Interceptor Choice 


West German orders for an advanced 
interceptor appear to be unlikely for 
inother month and may well not be 
placed until early spring despite a spate 
of rumors last week that the Lockheed 
l’-104A Starfighter had won out follow- 
ing the German rejection of the Saun 
ders-Roe SR. 177. 

Comparative evaluation of the F-104 
and the Grumman FIIF-1F Super 
liger at Edwards Air Force Base was 
completed by a German air force team, 
but the Germans were noncomninittal as 
to which airplane they preferred. The 
aid only that thev liked both 

One other airplane is still in the run 
ning—the French Dassault Mirage III. 
his is a rocket-turbojet powered inter- 
ceptor like the British SR.177, which 
was intended to be a 2,000 mph. plus 
fighter capable of operating above 100,- 
OOO ft 

\lthough British newspapers charged 
the SR.177 was rejected because of 
U.S. pressure, the Germans said it was 
because the airplane would not be in 
quantity production until 1961 and the 
Germans did not want to commit them 
elves heavily to an unproven airplane. 

Northrop’s N-156F, a fighter version 
of its T-38 trainer, also would fall into 
the same category, but no formal rejec 
tion of it was made. One reason given 
for the formal rejection of the British 
fighter was that the British had insisted 
on a ves or no answer before Dec. 31 

In canceling the SR.177 develop 
ment contract, a British Ministrv of 
Supply official said: 

“This aircraft commands 
recognition as an excellent and unique 
design in its class. Unfortunately, it 
no longer fits into the broad pattern of 
the United Kingdom defense program 
1s Outlined in the Defense White Pa 
per of April, 1957.” 

Saunders-Roe says withdrawal of gov 
ernment support means the rocket-jet 
fighter project will be dropped. It had 
been continued only in hope of a West 
German order. 

Naval interest continued in the new 
aircraft, which was to be powered by 
1 de Havilland Spectre rocket engine 


general 
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and de Havilland Gvron Junior turbo 
jet. But the manufacturer savs_ the 
naval requirement is not for a sufficient 
quantity to justify the development 
cost. 

Ihe decision to drop the mixed 
powcr interceptor is a blow to one of 
the most promising new British aircraft 

“The particular advantage of the 
mixed unit aircraft is its versatility,” 
said Saunders-Roe Chief Designer 
M. J. Brennan. “For example, its 
total engine installational weight may 
be only about 10% of the _ takeoff 
weight, whereas the corresponding fig 
ure for the pure-jet type is about 25% 
It is true that the mixed unit aircraft 
will carry a greater percentage of its 
takeoff weight in fuel and oxidant 
But the landing weight, with rocket 
propellants consumed, is very low and 
the byproduct of this apparent disad 
vantage is the abilitv to land on com 
small lakeoft 
from the same runways naturally pre 
sents no obstacle in an aircraft with 
such a reserve of power.” 

The only other major airframe 
project at the Saunders-Roe plant is 
the two-seat Skecter helicopter. Fifty 
of these are un construction for the 


paratively runwavs 





Grumman Wins 
Attack Competition 
Contract for the development of a 
new high and low altitude, two place, 
attack 
aircraft has been awarded to the Grum- 
man Aircraft Engineering Corp., by the 
Navy Department. Grumman's winning 
proposal was one of several being con- 


turbojet-powered,  carrier-based 


sidered in the Navy design evaluation. 
Vought and Douglas were 
among the companies participating in 


Chance 


the competition. 

Description of the design and_ its 
estimated performance are classified, but 
the fact that it is intended to operate 
at low altitude indicates it will have 
good endurance and handling qualities 
at subsonic speeds. 








Order for F8U-3 

Washington—Navy last week awarded 
Chance Vought Aircraft a $100 million 
contract for initial production of the 
F8U-3 all-weather mixed 
powerplant fighter. 

The contract followed on the heels of 
a $200 million contract for production 
of the F8U-2 and continued production 
of the F8U-1 Crusader (AW Dec. 2, 
p. 26). In configuration, the F8U-2 
closely resembles the FS8U-l. The 
F8U-3, however, is essentially a new air- 
craft. Powerplants will be the Pratt & 
Whitney J75 and a rocket motor. 

Navy officials said no decision has yet 
been reached as to whether to continue 
development of the McDonnell F4H-1 
all-weather fighter and said the aircraft 
is still being evaluated. 
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British and West German govern 
ments. In addition, the firm has been 
handling subcontract work on Viscount 
ind Valiant subcomponents. 

It is understood now that the smaller 
procurement order from Germany will 
be for only about 100 airplanes instead 
of 250-300 originally contemplated 

Other reasons reportedly responsible 
for the rejection include: 

e Decisive shift in defense 
thinking in favor of heavier reliance on 
missiles for air defense 

e Fresh spurt of interest in a vertical 
takeoff aircraft becoming operational 
anticipated; —_ possibly 


ministry 


sooner than 
around 1963-64. 


Lockheed Notes Gain 
In Missile Projects 


One third of Lockheed Aircraft Co.'s 
advanced projects are being carried out 
at Sunnyvale, Palo Alto and Van Nuvs, 
Calif., within the firm’s mushrooming 
Missile Svstems Division, Board Chait 
man Robert Gross reported 

“Missile sales represented 8% of 
Lockheed’s all-time record total of more 
than $900 million in 1957. This pro 
portion is expected to climb to 20% 
in 1958 as work is accelerated on var 
ious programs, including Navy's long 
range fleet ballistic missile, the Polaris,” 
Csross said. 

Exceptionally heavy deliveries of com 
mercial airlines plus growing missik 
activity were major factors in the 21% 
rise of sales for 1957 over the $743 
million reported for 1956 

Lockheed expects its backlog during 
1958 to average close to the $1,300 
million total at vear-end 1957, Gross 
said. But he forecast a greater propot 
tion of it will be in missiles. 

(he company estimates sales next 
vear will total about $750 million, a 
decline from the 1957 level 
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Sequence 
ofa 
typical photo 
reconnaissance 
mission with the 
Radioplane SD-1 drone 








Eye in the Sky 





SITUATION: A range of hills screens enemy activities. 
TACTICAL PROBLEM: What is on the other side of the hills? 







SOLUTION: Aerial drone surveillance — puts an “eye” in the sky. 


Radioplane, in conjunction with the U.S. Army Signal Corps, 





developed and is producing the SD-1 surveillance drone system. 






Highly mobile, the camera-carrying SD-1 may be zero-length ground 






launched in rough terrain from a camouflaged position and flown by 






remote control over enemy installations on photo reconnaissance mis- 






sions. After the drone’s camera has exposed its film by radio com- 






mand over the target, the SD-1 is then flown to a pre-designated area 






for parachute recovery. The camera is removed, the film is processed, 






and prints are delivered to the requesting unit within minutes after 






the entire operation began and the mission is accomplished without 






risking a pilot’s life or a large man-carrying aircraft 






The Signal Corps SD-1 surveillance drone system is another exam- 






ple of Radioplane’s constant refinement of the art of producing radio- 






controlled drones. First to manufacture target drones exclusively for 









military use Radioplane has a world-wide field support organization 






with personnel qualified to assist in all phases of drone field activities. 





Lr RADIOPLANE 


A Division of Northrop Aircraft, Inc. 






VAN NUYS, CALIFORNIA AND EL PASO, TEXAS 
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For Canadair...The Sky is 


What we have learned in the air—we apply 
on the ground. See these snowmobile-type 
vehicles: they are a solution to an unique 
problem of transport over trackless terrain 
through snow, muskeg, sand or water, and 
were Canadair-developed and manufactured 
for the Canadian Armed Forces. 

And Canadair’s research and development 
division is ready to undertake other special 
jobs in many fields, such as: research, de- 
velopment problems, custom designs, 














NOT The Limit! 


electronics, digital and analogue electronic 
computing, structural and mechanical test- 
ing: in all a service designed to offer fresh 
impetus for progress. 

Inquiries are invited: write directly to Vice- 
President/Engineering, Head Office. 





3: CANADAIR __ 


LIMITED, MONTREAL, CANADA 


® Aircraft @ Research and Development 
* Guided Missiies ¢ Nuciear Engineering 
A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 


CAS?-UST-8 

















Adm. Wright Says Fleet Requires 


Better Anti-Submarine Equipment 


By Claude Witze 


Washington—U., S. Atlantic Fleet is 
t its highest state of readiness sinc« 
World War II but still needs improved 
urcraft, helicopters and detection equip 
nent to meet the threat of Soviet sub 
marines, Adm. Jerauld Wright, the 
ficet’s commander and chief of North 
\tlantic Treatv Organization forces in 
the Atlantic, said last week 

Adm. Wright said the new U.S 
budget should include improved sup 
port for research and development ac 
tivity in areas that will contribute to 
nti-submarine capability 

Anti-submarine warfare, the admiral 
said, is his number one problem. Dut 
ing 1957, the fleet’s defense force was 
tightened with the formation of an 
inti-submarine command. It has full 
responsibility for preventing an attack 
from underwater ships on the United 
States 

Adm. Wright said the flect’s ability 
atomic depth charges against 
enemy submarines 1s a big advance, but 
le pointed out that the weapon is so 
lethal it cannot be used by 
ships. It must be dropped from air- 
craft. At the same time, he said he 
would not use the atomic depth charge 
it all if conventional blasts could do the 
job. The admiral looks upon all atomic 
weapons as offensive and indicated the 
will be used in a defensive role onlv as 
1 last resort 

In his emphasis upon the need for a 
stronger research and development effort 
to help improve ASW equipment, Adm 
Wright indicated that he has strong 
reservations about the practicability of 
centering this work in a single Defens¢ 
Department agency. Secretary of De- 
fense Neil H. McElroy is preparing to 
create a new Advanced Research Proj 
ects Agency, or single manager, to de- 
vclop new weapons 

Adm. Wright indicated that he fa 
ors the full utilization of civilian 
ind development capability al- 
ready in existence—in industry and 
government agencies—over the creation 
of a new organization in the Defense 
Department 

Che admiral pointed out that, while 
good progress is being made on the 
Navv’s Lockheed-built Polaris interme- 
diate range ballistic missile, so far there 
is no submarine from which it can be 
launched. This vessel must be designed 
and built along with experimental sur- 
face ships to serve as possible launching 
platforms for the new IRBM, now opti 
mistically promised for operational capa- 
bility in 1960. 


to use 


surface 


search 
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Adm. Wright said the NATO fall 
exercises served a good purpose in un 
covering both strengths and weakness« 
in the allied sea effort. He reported 
that there was good coordination among 
the member navies 

On the other hand, 
yroved a major weak point. Particularh 


ommunications 


in northern waters, he said, the prob 
lem never was satisfactorily worked out, 
due in large part to natural interference 
from the limitations of existing equip 
ment. The admiral said personnel limi 
tations also were a big factor, due mainh 
to the lack of skill in both regular 
Navy and reserve personnel on duty for 
the NATO exercises 

The admiral said both attack and ai 
defense capabilities of the Atlantic Fleet 
were strengthened in 1957 by first de 
livenes of the Grumman FIIF Tiger 
and Chance Vought FSU-1 Crusade 
He said verv few of these aircraft have 
been delivered 

Adm. Wright said the Nav can 
nake a strong case for the necessity of 
accelerating deliveries in view of th« 
Red submarine threat but added that 
he does not know of any plans to ask 
Congress for an accelerated aircraft de 
livery program 


More Money Urged 

a] ‘ “ee 
For Small Firms 

Washington—Senate Small Business 
Committee last week called for a “trig 
ger’ to touch off a more dynamic ap 
proach toward small business in the 
award of defense business 

Defense Department's attitude to 
ward small business during the past 
vear, the committee charged in its an 
nual report, has “again been character 
ized by lethargy, inaction and procrasti- 
nation 

Army, the committee declared, “‘has 
become somewhat complacent about 
its small-business programs, choosing to 
rest its case on its high per cent of 
awards to small business Seemingl 
overlooked by top Army policymakers 
is that the nature of the supplies being 
purchased by the Army lend themselves 
to being furnished more readily bv smal] 
business than is the case with Navy 
and Air Force purchases.” 

Air Force’s true attitude toward 
small business, the committee said, “‘is 
hard to fathom.” It said that despite 
assurances of a “sincere and dedicated 
interest,” actual developments force it 
to conclude “that the discouraging per- 
centage of Air Force small business 
awards is not solely attributable to the 





Small Business Orders 


Washington—Department of Defense 
reported last week that small business 
firms received over $3.4 billion in de- 
fense subcontracts during Fiscal 1957 
from 216 prime contractors who took 
part in the small business subcontracting 
program. 

The figure does not include subcon 
tracts by prime contractors not partici 
pating in the program, or second-tier 
small business subcontracts from large 
concerns who obtained $56 billion in 
direct subcontracts from the 216 con 
cermms 

In addition, Defense Department re 
ported that $3.8 billion in prime con 
tracts were awarded directly to smail 
business firms by Army, Navy and Air 
Force during Fiscal 1957. This repre 
sented 19.8° of the total $19 billion 


awarded to all business firms 











typ of item being prt ircd 


Navi small busin efforts. on thi 
other hand, were praised. Navv's effort 


cr characterized by hard work ane 


1 willingness to implement fully all pro 


curement procedures designed t ssist 
the small business progral The com 
mitted oncluded 
Ihe problems faced by small bu 
+ + + | busi atl 
ness im its efforts to do business wit! 


the Department of Defense are almo 
too numerous to record. However th 
fundamental of 


well-concealed 


most signincant am 
ill 1S the basic though 
ittitude of indifference to the progran 
maintained by that t and powerful 
middle-management group consisting of 
contracting officers, buvers, negotiators 
ind those technicians drafting supph 


requirements 


Layoffs, Salary Cuts 
Planned by Vertol 


Morton, Pa.—Faced by serious pre 
duction lull in 1958, Vertol Aircraft 
Corp. today will slash the pav of sala 
ried employes from 10 to 30 nT 
start cutting another 1,000 persons off 


the pavroll 

By the end of March, Vertol’s pai 
roll will be down to 2,000 emploves 
At the beginning of 1957, it was 4,801 

President Don R. Berlin said the 
iction is being taken to bring costs inte 
line with sharply reduced output. Re 
vised Army requirements early last veat 
forced a slash in H-21 procurement 

Despite this, Berlin said Vertol “i 
in a more solid position in respect t 
the future than we have ever been 
He cited the company’s investment in 
developing  turbine-powered _ helicop 
ters, two of which currently are being 
demonstrated to the military 
and commercial operators. 
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SPUTNIK II's forward section without protective nose cone which fastens to ring at right. 


Photos Show Sputnik I] Instrumentation 
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above) and capsule containing cosmic ray 
detector and two radio transmitters (cente1 
above). Laika’s cabin is at right. Instru 
ments show that little attention was given 
to reducing size or weight. Soviets say they 
track satellites optically, by reception of 
telemetry signals and with long range radar 





1ONIZATION chamber for cosmic ray detection (above). Sputnik II’s ultra-violet and 
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KAZAKHSTAN observatory’s telescope for optical tracking of satellites. It is one of 66 


special tracking stations. 


METEOR tracker used for photographing and calculating orbits of Sputniks I and IL 








More 1958 Money 
Planned for Polaris 
Washington—Navy plans to acceler- 


ate further its top priority project, the 
Polaris intermediate range fleet ballistic 


S >I 


missile, by allocating as much 
million more from Fiscal 1958 funds 

Parallel emphasis is being directed 
toward development of nuclear-powered 


submarines specifically designed to 
carry Polaris. Late introduction of th 
undersea launchers would delay th 
missile’s pre-operational test phase and 
its following operational tatu If 
speciic submarines designated fo 
Polaris service are not ready in tim 
the Navy probabl; will jurv-rig existing 
undersea craft to fill the gap 

Polaris prototype design 1s fixed, but 
changes are being considered to mak 
the final production missile radically 
smaller than its counterparts Thor and 


Jupiter because of space limitations in 
herent in underseas carriers. The 47 ft 
length reported for the missile may | 
cut appreciably before the design 


> 


made final 

Under present development plans, 
the prototype may be fired during 1959 
lest units fired at Cape Canaveral | 
included a 30-ft. model not specifically 
related to the Polaris design but used 
to check out components. Another 30 
ft. test unit is scheduled for launching 
this month 

Lockheed Aijrcraft Corp missil 


lave 


system manager and prime contractor 
for the Polaris, has responsibility for 
development of the nose cone, as well 
as airframe and test program. Use of 
beryllium for nose cone service is being 
actively pushed b the company’s 


Missile Systems Division because of the 
material’s light weight, high strength 
weight ratio at high temperature and 
high specific heat 

The metal’s chief drawback—bnittle- 
ness—may be alleviated by metallurgical 
development by the time Polaris be 
comes operational 





Atlas Meets Police 

San Diego—Truck carrying an Atlas 
intercontinental ballistic missile from 
Convair’s San Diego plant to the Air 
Force Missile Test Center, Cape Canav 
eral, Fla., recently ran into trouble with 
the California Highway Patrol 

The truck was halted in the Imperial 
Valley, and its driver given a ticket for 
illegal use of the flashing red lights em 
ployed to warn motorists of the giant 
vehicle’s approach. Afterwards, the truck 
was forced to continue through Califor 
nia with its warning beacons turned off 
The red lights were switched on again 
once the truck crossed the border into 


Arizona. 
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New Period of Uncertainty Faces TWA 


Burgess resignation leaves TWA in same leaderless 
state that followed death of Ralph Damon in 1956. 


By L. L. Doty 


Washington—Resignation of Carter 
L. Burgess as president and director of 
Irans World Airlines has thrown the 
carrier back into the state of turbulence 
that in 1956 pulled a 1955 net income 
of $5.4 million down to a net loss of 
$2.3 million 

After a full vear of relatively peaceful 
operation under the leadership of Bur 
gess, TWA is again faced with another 
indefinite period of uncertain manage- 
ment direction. The airline floundered 
through 1956 following the death of 
former President Ralph Damon early 
that vear without anv designated chief 
executive. 


Increased Earnings 


Burgess, who accepted the presidency 
last Jan. 23, resigned “because of a dis- 
agreement over airline policies.” He is 
believed to have differed on a number 
of policy points with Howard Hughes, 
president of the Hughes Tool Co 
which now owns 77% of TWA’s out- 


standing — stock Hughes’ proposed 
equipment program is thought to be a 
major source of contention 

During his one-vear stav as president, 
Burgess appeared to have pulled the air- 
line back into the first stages of recovery 
from the 1956 financial debacle. Dur 
ing the first nine months of 1957, the 
airline earned a net income of $2.4 
million after taxes and reversed an in- 
dustry trend by cutting costs per avail 
able ton-mile on both domestic and 
international routes 

It is possible, however, that the dis 
appointing trafic decline experienced 
by all airlines during the last three 
months of the vear may wipe out an 
appreciable part of the nine months 
income. In any Burgess had 
made substantial progress toward solidi 
fying the carrier's position within the 
industry and insuring a sound future 
operation 

Ihe 1956 loss. was the first financial 
setback” experienced by TWA 
1948. Under Damon, who was presi 
dent between 1949 and earlv 1956, the 


event, 


since 
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United’s Boeing 720 


United Airlines markings are shown on drawing of Boeing 720 jet transport. 


United has 


ordered 11. Medium range 720 has shorter fuselage than 707 transport, with 48 cabin 


windows as against 54 in the 707. 
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Ihe 720 will carry 100-125 passengers. 


~ 


aitline prospered and consistently rr 
ported annual gains which reached a 
peak in 1954 with a net income after 
taxes of $10.3 million. 

One of Burgess’ chief goals upon ac 
cepting the presidency was a tightening 
of management functions and improved 
managerial judgment. He also adopted 
a cost-cutting program that resulted in 
a personnel cutback of about 5%. The 
action caused a drop in personnel mo 
rale, particularly at second echelon 
level. The present hiatus between presi 
dents is not likely to help restore a 
higher morale tone within the company 


Equipment Views 


Burgess has shown a deep interest in 
['WA’'s ambitious jet program which 
involves 30 Convair 880 jet transports 
and 33 Boeing 707 jet transports. He 
has, however, approached the jet future 
cautiously and in an interview with 
AviaTION WEEK early last vear (AW 
Feb. 4, p. 41), he said it was too early 
for him to discuss jet equipment re 
quirements of TWA. 

He has worked closely, however, with 
his jet planning committee and _ his 
special advisor for jet planning, Robert 
N. Buck. The TWA forecasts for jet 
costs produced by the committee (AW 
Oct. 14, p. 38) is one of the airline 
industry's most comprehensive. 

Hughes has been intensely inter 
ested in supplementing his turbojet 
orders with orders for a fleet of turbo 
props. He has seriously studied the 
Vickers Viscount and is known to be 
considering the purchase of 25 Lock 
heed Electras and at least 15 Bristol 
Bnitannias. 


Why the Split 


Most observers feel that the split 


between Hughes and Burgess stems 
from Hughes’ determination to add 


both types of turboprops to the turbo 
jet fleet on order. Burgess had evi 
denced a close interest in the airline's 
maintenance and operational programs 
and sought to achieve more flexibilit 
in equipment scheduling as a means of 
correlating flight direction with traffic 
flow. 

Burgess may have rebeled against the 
possibility of an operation that would 
involve the maintenance of four differ 
ent types of engines, one British. 

Burgess admitted two months ago 
that he had never met Hughes. Prior 
to that, Hughes was busying himself 
studying. turboprop equipment without 
any noticeable evidence that TWA 
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management was being brought in for 
consultation on the studies. 

Hughes acknowledged Burgess’ inter 
est and drive in operating the airline in 
his official announcement of the resig 
nation by saying that “Mr. Burgess has 
brought great energy, dedication and 
devotion to TWA in the vear he has 
served the airline, and I regret that we 
simply cannot agree on airline policies.” 

Both Burgess and Hughes described 
the resignation as a “friendly” one 
brought about by disagreement over air 
line policies. The resignation was ac 


cepted by I'WA board “with regret.” 

This is the second time that Burgess 
has resigned from TWA. In 1947, he 
left the company to follow TWA Presi 
dent Jack Frv who resigned to become 
president of the General Aniline and 
lilm Corp. Later, Burgess was named 
assistant to the president of the Uni 
versity of South Carolina. 

Before joining TWA last vear, Bur 
gess had served as an Assistant Secretary 
of Defense under Charles E. Wilson 
He said at the time of his election to 
the I'WA presidency he had been su 


prised by the offer and had contem 
plated returning to South Carolina 
when he left the Defense Department 
No successor has been named for 
Burgess although Warren Lee Pierson 
chairman of the board, is expected to 
guide management policy until a new 
president is named. In 1956, Executiv 
Vice President John Collings served 
as acting president but resigned from 
the company when Burgess took over 
But Collings held his membership’ on 
the board and served as a special con 
sultant to the board and president 


TRENDS IN AIR CARRIER AND AUTO DEATH RATES 


TREND IN LANDINGS & TAKEOFFS HANDLED BY CAA TOWERS 
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CAA Reports Increase in Civil Aircraft 


Washington—Civil Aeronautics Ad- 
ministration last week reported a 25% 
increase in the number of large civil 
aircraft manufactured during 1957 over 
1956 and a 73% increase in the dollar 
value of shipments of complete aircraft 
and parts. 

In its annual statistical summary of 
civil aviation activities, the CAA also 
reported a 21% increase in instrument 
fiving during the year. At the same 
time, the scheduled airlines attained 
one of their safest flying records, with 
a passenger fatality rate of two-tenths 
per 100 million passenger-miles. 

Previous best safety record was in 
1954 when a five-tenths fatality per 100- 
million passenger-miles was achieved. 
In 1957, there were five accidents on 
domestic and foreign scheduled U.S. 
operations, involving 67 fatalities. 

To handle the increase in the volume 
of instrument flying, the CAA in- 
creased its air traffic controller person- 
nel staff from 9,100 to 10,500 during 
the vear. A total of 43 very high fre- 
quency omnidirectional radio ranges 
(VOR), were installed during the vear 
to help cope with the traffic rise. 

Contracts let by the CAA during 
the vear were in excess of $74.5 million 
for the — of equipment. Key 
items ordered by the agency included 
Vortac short-range navigation equip- 
ment, long-range radar, amplifying 
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equipment for radar on order, com- 
munications, microwave relay equip- 
ment, airport surveillance radar and in 
strument landing equipment 

Number of civil aircraft larger than 
five-place models manufactured during 
the vear totaled an estimated 873 as 
compared with 700 in 1956. Value of 
shipments of complete aircraft and 
parts amounted to an estimated $885.4 
million compared to $510.5 million. 

Four-engine equipment used by the 
scheduled airlines increased from a total 
of 861 in 1956 to 949 last vear, an 
increase of 10%. Number of _ two- 
engine transport aircraft, however, de- 
creased 2%, from 848 to 830. Last 
vear, the airlines were operating an esti- 





Correction 

Washington—In reporting airline in- 
come and expenses for the third quarter 
of 1957 (AW Dec. 23, p. 34), Aviation 
Week inadvertently listed American Air- 
lines as having received $11,111 in fed- 
eral subsidy payments during the period. 
Actually American has not received sub- 
sidy payments from the federal govern- 
ment for a number of years. The figure 
listed as subsidy payments should have 
referred to American’s incidental revenue 
for the third quarter. Aviation Week re 
grets the error. 














mated 1,809 transports compared to 
1.735 in 1956 
Volume of 
climbed substantially in all categories 
of fiving, with the number of commer 
cial pilots showing a 95‘ increase 
Student pilot certificates rose 78‘ 
from 45,036 in 1956 to 80,290 in 1957 
Private pilots were up 48° airline 
transport pilots 46%, and mechanics 
certificates 29% Landing and _ take 
offs reported by CAA towers during 
the vear totaled 25.3 million compared 
to 22 million in 1956, a 15% increase 
Fix postings were 30.4 million in 1957 
compared to 25 million in 1956 
The CAA reported an 8% increase 
in the number of domestic and foreign 
passengers handled. Last year, U.S 
scheduled airlines carried an estimated 
+9 million passengers, of which four 
million were foreign and overseas 
otal passenger-miles for all cate 
gories of scheduled travel reached 31.3 
billion, a 14% increase over 1956 
Revenue plane-miles in domestic opera 
tions were up 15% to 790 million last 
year compared to 687 million in 1956 
In international operations, revenuc 
plane-miles climbed 6% to 155 million 
from a 1956 figure of 146.9 million 
Domestic express and freight ton 
miles rose 20% in 1957 over the pre 
vious year and 11% in the foreign and 
overseas held. 


rman certincates 


4) 











Rollout Near for 
Fairchild s F-27 


Fairchild Aircraft Division has scheduled 
rollout of its first F-27 Friendship transport 
late this month, with first flight expected in 
February. First of the turboprop planes will 
go to West Coast Airlines. Production rate of 
at least five units a month is planned, with 
capacity for 10 if orders warrant. Pictured 
at Hagerstown, Md., plant are (top) side 
panels on production line; (center) com- 
pleted center fuselage section; (bottom left) 
center wing section with engine nacelle 
shells mounted on it; (bottom right) tail sec- 
tion under construction. Fairchild is build- 
ing the twin-engined F-27 under license 
from Fokker. Civil Aeronautics Administra- 
tion has given the Dutch firm a_ type 
certificate for the plane. 
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Airlines Rap U.S. Stand in French Talks 


Washington—Negotiations for a new 
air transport agreement between the 
U.S. and France are forcing airlines 
and the State Department farther apart 
over administration of U.S. civil air 
transport policy. 

Some of the more outspoken airline 
representatives in Washington say they 
already have abandoned hope that the 
State Department “will accept its re- 
sponsibilities as guardians of U.S. air 
rights as intended by Congress.” ‘They 
predict that, if the department contin- 
ues its present attitude toward Ameri 
can flag carriers, Congress will take 
action to limit State’s negotiating pow- 
crs during the coming session 

The airlines claim that, from the 
manner in which negotiations have 
been conducted, there is little doubt 
that France will be given a polar route 
to Los Angeles. 


Concession Asked 


It was apparent during the course of 
the talks, airlines ‘said, that the State 
Department had hoped to gain some 
concessions that were not too impor- 
tant to France as a trade to justify the 
award of a polar route to the French. 

The French, however, were not will- 
ing to trade. They said it was a matter 
of principle—that France should have 
the right to fly to every U.S. city from 


which American flag carriers fly to 
France. This is where the situation 


stood when talks ended before Christ- 
mas. 

rhe industry feels the State Depart- 
ment will do one of three things be- 
tween now and the time discussions re 
sume 
e Attempt to convince the Civil Aero- 
nautics Board to take a stronger stand 
and perhaps recommend an outright 
ward of Los Angeles to France to 
soften the expected protest against the 
department 
e Talk the French into trading air con- 
cessions for Los Angeles, thereby justi 
fying the award in the eves of Congress 
ind the public. 
e Make an outright award of Los An 
geles if all else fails and run the risk of 
spurring congressional action 


French Stand 


lhe controversy began last Septem- 
ber when Pan American World Airways 


prepared to inaugurate polar service 
trom the West Coast to Paris. A few 


days before the first flight was scheduled 
to depart, the French told U.S. author- 
ities that the current U.S.-French bilat- 
eral did not authorize a polar route and 
hinted that Pan American might not be 
permitted to land 

Both State Department and indus- 
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trv leaders said there was no merit in 
France’s contention, but the Depart 
ment did agree to discuss a polar route 
for France, providing the French would 
permit Pan American and Trans World 
Airlines, which began service later, to 
land in France. The temporary author 
ity was granted 

The U.S. based its right to fly the 
polar route on the language of the bi- 
lateral which says U.S. carriers are per 
mitted to flv from the U.S. (no speci- 
fed points) to specified points in 
France. The same agreement says 
French flag carriers can fly from France 
to specified points in the U.S 


Arbitration Favored 


At the outset, industry representa- 
tives favored taking the issue to arbitra 
tion. They argued that, to get an arbi- 
tration clause in an agreement, the 
U.S. often has to make concessions and, 
since airlines must pay a price for the 
clause, then they should take advantage 
of it when the opportunity arises 

Che arbitration clause calls for cach 
country to appoint a neutral country to 
represent it. The two countries ap 
pointed then agree upon a third coun- 
try to join in the negotiations 

Airlines said the State Department 
did not favor arbitration on the grounds 
that it would be difficult for the U.S 
to appoint a country that would repre 
sent its interests since most foreign 
countries do not fully agree with U.S 
civil aviation policy 

The industry disagreed and pointed 
out that any country scheduled for up 
coming bjlateral talks would represent 
U.S. interests well since, if it did not, 
it would hurt its chances of negotiating 
a favorable agreement. The State De 
partment agreed, airlines said, but still 
remained cool toward the idea 


CAB Recommendation 


Before the talks got under wav, the 
State Department notified CAB that no 
foreign policy or political matters were 
involved, that the 
based strictly on airline economics, and 
it was asked for its recommendations 
The CAB promptly recommended no 
additional routes for France, but it later 
changed its stand and indicated it might 
be better to give France Los Angeles 
and receive in return additional conces 
sions for U. § 

American flag carriers, however, said 
they wanted no additional concessions 
and that, therefore, there was no need 
to give additional concessions and thus, 
there was no need to give additional 
routes to France. 

To back their stand and to assist the 
State Department in bargaining, airlines 


decision would be 


Carriers 


were asked by the department to pre 
pare trafic and economic figures pet 
taining to the exchange of routes 
between the two countries. Airlines con 
tend they complied with the request at 
the cost of thousands of dollars, includ 
ing $16,000 in pay alonc 
The resulting data, they say, was not 
used by the State Department t 
strengthen its bargaining position 


overtime 


Basis of Negotiation 


At the beginning of the negotiation 
France said it was not interested in talk 
ing about figures or past 
changes, according to the airlines, but 
only about the present or future. They 
admitted to the State Department that 
their claim to a polar route had n 
merit as such, airlines said, but argued 
that, if TWA and PAA were going t 
fly the polar route to Paris, then they 
felt a similar route must be given t 
France on a reciprocal basis. It was on 
that principle—that the French should 
have the right to flv to every U.S. point 
from which American flag carriers flv to 
France—that they wanted to negotiate 

During the negotiations, airlines said 
they were told several times by Stat« 
Department that the French negotiators 
had obtained prior cabinet approval to 
denounce the present bilateral if th 
U. S. was not receptive to French re 
quests for reciprocal rights, or at least 
Los Angeles 

They added that, at the close of th« 
talks, French negotiators indicated they 
would return to France to confer with 
their government but, if the U. S. in 
sisted upon obtaining additional con 
cessions in trade for Los Angeles, the 
might recommend to the cabinet that 
France . denounce the present 
ment 


route . ex 


agree 


U.S.-French Revenues 


“From this,’” one spokesman said 
it would appear that the threat to de 

nounce the agreement might have been 
prompted from sources other than the 
lrench.” 

Industry representatives said thev be 
heved France would not actually favor 
withdrawal from the present 
it would have 
verse economic effect on French car 
riers than on the U. S. airlines. They 
pointed out that 25 of Air Franc 
total revenues are derived from its U.S 
routes, while only 5% of American flas 
carriers’ international revenues are de 
rived from their routes to France. In 
actual dollars, however, U. S. carrier 
receive more than Air France from the 
exchange 

One 
French mav be 


igreemecnt 


because more of an a 


talks with the 
considered delicate 1 


reason why 
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For greater safety — 
BENDIX WEATHER RADAR 
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than any other make 


If you want to know more about the 
many safety advantages of Bendix* 
Weather Radar guided flight, write 


for the brochure ‘Airborne Rada 
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Products Department. 
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t t tt riticism has been levelec 
t State Department at least thr 
t n the past over the signing of 
nt 
first was with Germany in 
next tw with th Dutch ind \u 


Change in Tactics 


\s a result of the bitter protest 


German and Dutch agreements, an 


iv th noticed a change in ta 
t the State Department. During 
talks with the Australians, the State De 


tment obtained number of concc 


ms from that government in exchang 


f oute across the U. S. and on t 

London, giving Australia a round-the 
utc 

Lh oute across the U.S. was a ver 

ible piece of property, airlines said 


once ms received in return—sucl 
suite to Australia via the South 
Pole and traffic rights between Australia 
nd other countries which depend upon 
il of the other countries—havc 
ittle or no value to U. S. carriers o1 
the U.S 

Ihe ilso charge that these conces 

ns were obtained only as an effort to 
tify giving a valuable route to Aus 
tralia and represented little sacrifice on 
the part of the Australians 


Xe -_ ‘ 
First Alitalia DC-7C 

° ’ 
Will Go Into Service 

Milan, Italv—lirst of six DC-7Cs on 
rder by Alitalia will begin Rome-Paris 
New York service this month The 
1yC-7Cs will gradually be brought in to 
vork the company’s North Atlantic lux 
ury flights, combining with eight 
DC-6Bs flying tourist 

\litalia capital is expected to be a 
least doubled in 1958, through cither 
government subsidy or private invest 
ments or both. A_ technical commis 
sion has been studying the Caravell 
Vickers Vanguard, Convair $80, Lock 
heed Electra, Boeing 707 and Douglas 
DC-8. The commission's report is duc 


+ 


this month 

\litalia’s projected transport lineup 
bevond the DC-7C and 6B —assigns 
three DC-6s to Oriental and middlc 
distance Mediterranean flights, with six 
Convairs—the 340 and 440—flying Medi 
tcrrancan and domestic runs. ‘The Vis 
count 785 will service north central 
Europe, the number of this aircraft to 
be increased to 10. Eleven DC-3s will 
work domestic routes 

Intensive crew training, temporarily 
reducing carrier capacity, is under way, 
Courses include new personnel instruc 
tion, plus specialized training in the 
DC-6 and 7, the Viscount, the Convair 
340 and 440 and the DC-3. ‘Twenty- 
five crews are expected to be working 
by spring. 
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Bristol, Hawker S 


‘iddeley Propose 


Joint Effort to Build BEA Jet 


London—C: ni torts to f 
nation the Brit tt 

custry | neans of the ord f n 
Brit kur ypcan \l i t t 

( nec t I } 

de 

Bristol Aeroplane  (¢ n th« 
Hawker Siddeley gr ip have ann 
that a joint proposal for building th 
new three-cngined aircraft was sub 
mitted to the Ministry of Supph 
which will pla e the order on half of 
the state-owned airline 
Private Financing 

Ihe government has insisted that t 
new aircraft b« pris itely finan rn 
that firms interested in th tract 
pool their resources 

Both the Minister of Supp n | 
feel that a_ poli of merged effort 
should be encouraged and we shall exert 
whatever influence we can in this du 
tion in the placing of future ordet 


Minister of Aviation Harold Watkin 
on states flath 


Final decision on the new 5-mph 
urcraft, intended to carr p t 
passengers over a 1,000-mi. range, ha 
been postponed for months, first | 
technical considerations of whether it 
should be powered bv three or four en 
gines and then bv government effort 
to use the contract to bring about th 


desired consolidation 

Originally, four firms submitt sepa 
rate designs. These were Vickers, Avro 
Bristol and de Havilland Vicker 
dropped out after receiving the contract 
for the new V.C€ lO jet airliner fo 
British Overseas Airways Corp. Lik 
the new Vickers Vanguard turbopt 
the V.C. 10 is company-financed 


Early Choices 


Karly technical evaluation favored 
the Bristol and de Havilland proposals 


but Avro re-entered the picture when 


its parent organization, the Hawk« 
Siddeley group, became the first t 


otter private financing 

Neither Bristol nor Hawker Siddele 
have said whether the joint proposa 
may also indicate that a complete 


] 


merger is contemplated 

De Havilland, regarded for a time as 
most likely to receive the contract 
meanwhile has submitted to the Minis 
trv a proposal to build the BEA airliner 
as a private venture with Rolls-Rovec 
manufacturer of the engines specified 
on the de Havilland proposal. This 
proposition, however, does not go as 
far along the road toward a definite 
amalgamation as the government seems 
to want 


i 
h I 
1 } the Brist 
iT th R I 
| Rolls-R RB-|4 
' ’ \ 
a eloping é | 
to vn UI 
her possil lit 
Combining tec! I t 
Hawker S! Idel 
bat ppt ! t 
ta f Brist 
De I 
tr) ( } ? + ; ; 
the Hatfield firm’s f But A 
‘perience with f ) » 
\ u in ul t \ 
vel ¢ rn ¢ f 
iperson t n tl 
rnment incel tl t t 
BEA 1 if pl 
Comet 4B jet airliner 1 nt 
ift until the new t i 
3-64 
It 1 too hat e | | 
| ffered a “buy bach it 
r ( be 8 ‘ 
t tive finan ) ) t f it 
ed new t 
Cutback Cushion 
Britain's aircraft fi egard th 
BEA jet specihcati hoi Dp! 
t a time when militar tt ra 
ire being cut bach 
A survev bi mK f the firms con 
rned indicates a bh] market fT 
uit uch ircraft [ 
Alth ugh ecent pr reports pla 
the likely BEA rder at 2 urcratt 
ginal BEA req ent illed f 
ni 12 
It h een t t } f 
hrm nvolved that | t level 
nt of such an airct ft st about 


million. In view of the small num 
ber of aircraft sought | BEA, it is n 


Bristol's most recent balance sheet in 


cicates capital res nd surplus of 
nearly $45 million whil th Llawke 
Siddeley group has capital and reserve 


of over $157 million. Both Bristol anc 


Hawker Siddelev have substantial over 
scas interests, including the Hawker 
Siddeley group’s extensive Canadian 


holdings 

According to Sir rank Springs, man 
ging director of the Hawker group, th« 
group's total assets amount to near 
$600 million, of which assets in Can 


ada amount to about $350 million 
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LESS THAN 6 POUNDS OF GYROS 












STABILIZE MORE THAN 60,000 POUNDS/OF AIRCRAFT 


New CONVAIR F-102A 
All-Weather, Delta-Wing, 
Supersonic Jet Interceptor 


RATE GYRO SYSTEM 
in the F-102A features 


3 Honeywell Model JR / Gyros 





with these / outstanding characteristics: 








EXCELLENT LINEARITY: 0.25% of Full Scale. 
LOW HYSTERESIS: Less than 0.1% of Full Scale. 
LOW THRESHOLD: Less than 0.01 Degree/second. 


MICROSYN PICKOFF: Variable reluctance type providing infinite 
resolution and high signal-to-noise ratio. 










e*eee# 





FULL SCALE RATE: Up to 1000 Degrees/second 
FULL SCALE OUTPUT: 5 volts. 

RUGGED: Withstands 100G shock. 
VIBRATION: Withstands 15G to 2000 cps. 
SIZE: 2” diameter, 4%," long. 

WEIGHT: 1.8 Ibs. 


In the Convair F-102A Rate Gyro System, Honeywell JR Rate 
Gyros instantaneously detect aircraft turning rates. Resulting output sig- 
nals stabilize the aircraft throughout its entire range of speed and altitude. 
Teamed with other equipment, this Rate Gyro System makes possible uni- 
form pilot control response for all flight conditions. Model JR Rate Gyros 
are also designed into a number of production and development missile 
programs. Honeywell products and engineering experience are available to 
assist in the solution of your Gyro system problems. Write for Bulletin 
JR ... Minneapolis-Honeywell, Boston Division, Dept. 34, 1400 Soldiers 
Field Road, Boston 35, Mass. 


Honeywell |H) 


BOSTON DIVISION 


Shown ¥ size 
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SHORTLINES 





> Capital Airlines reports a net loss of 
$1,926,464 for the 11 months ending 
Nov. 30. For November, the airline re- 


ported a net deficit of $757,580 


> Delta Airlines estimates it increased 
its available seat-miles by 18.58% to 
2,344,423,000 for the calendar veat 
ending Dec. 31. Delta President C. E 
Woolman also predicted that Delta 

have carried 2,724,387 passen 
gers—an increase of 12.46%—a distancc 
of 1,399,507,000 passenger-miles.. Pas 


would 


senger load factor for 1957 is estimated 
0 as against 60.14 for 195¢ 


at >¥v 


> International Air Transport Assn. 
savs the total international airline busi 
ness settled through the IATA Cleat 
ing House in London during the first 
nine months of 1957 came to $468, 
251,000, an increase of 32% over the 
period of 1956. The interline 
revenue accounts last vear totaled 
$354,456,000. IATA also announced 
the admission of Quebecair Inc., Rim 
Quebec, Canada, to associate 
membership in the organization. Que 
becair, which operates from Montreal 
to Rimouski and mining and lumber 
camps north of the Gulf of St. Law 
third Canadian member 


Sallie 


OUSKI,. 


rence. is the 


of IATA 


> Northwest Airlines is cooperating in 

month test of a new airborne 
radio telephone service with American 
lelephone and Telegraph Co. A North 
west Boeing Stratocruiser, No. 704, has 
a tele phone 


1 nine 


installed in the rear of 
the passenger cabin with receiving 
Chicago and Detroit. At 
present, the aircraft must be within a 
175 mi. radius of the two points. From 


the r¢ 


points in 


calls can be routed over the 
regular ground system to other cities 
Calls to the plane must be prepaid, a 
flat charge of $1.75 being set for the air 
to ground connection and regular toll 
charges between ground points 


> Seaboard & Western Airlines has re 

1 $4 million military airlift con 
tract extension for the first six months 
of 1958 from Air Materiel Command 
for transporting U.S. military depend 
ents between New York International 
Airport and military bases in England 
France and Germany Seaboard & 
Western and Sabena Belgian World 
\irlines have signed a $3 million agrec 
ment for Seaboard to provide Lockheed 
1049-H] Constellation aircraft to be 
utilized in Sabena’s transatlantic ser 
ice during the Mavy-October 1958 tour 
The aircraft will be used in 


ceived 


ist season 
the new economy fare service, which is 
transatlantic tourist fares 


20% below 
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AIRLINE OBSERVER 


> Airline Christmas traffic fell short of predictions for reasons not yet known 
to the industry. Although forecasted traffic was not expected t reak an\ 
records because of the mid-week holidays, airlines had established a larg 
volume of extra sections between Dec. 20 and Jan. 5 on tl trength of 
heavy reservation listings accumulated during the early part of December 
Weather was generally good, but seat cancellations began to mount as the 
holidays approached and the anticipated Christmas rush llapsed leaving 


plenty of empty seats for late shoppers 


> Lockheed Electra turboprop transport was brought to a stop in a 900-ft 
distance from touchdown at a landing weight of 91,500 lb. during a recent 
flight test. Propeller control was in ground-idle position, no reverse pitch 
was used, and minimum braking was required. Maximum landing weight of 
the Electra is 95,659 Ib. 


> Hughes Tool Co. has increased its holdings in Trans World Airlin t 
by 12,300 shares, bringing the total holding to 5,181,401 sh ry? 

of the outstanding I'WA stock. Wall Street observers f¢ the latest p 
chase is a move toward consolidating tax returns of both mpanies to appl 
I'WA’s anticipated 1957 loss as a tax credit to the Hughes ‘Tool ¢ 


P Airline stocks remained virtually stagnant in the post-Christmas market 
rally that sent Dow Jones averages for 30 industrial stocks frem 429.11 to 
434.16 with total gains outnumbering losses by 696 to 227. Of the nine 
domestic airline common stocks listed on the New York Stock Exchange, 
only three registered fractional gains. Four were unchanged, two declined. 


P \WWestern Air Lines is at least breaking even and mav soon uv proht 
on its new Los Angeles-Mexico Citv service, which began July 15 h 
tirline is operating one first-class nonstop flight in each direction daily and 
is handling 2,200 passengers per month compared to 1.300 when operati 

vere maugurated. Using DC-6B equipment Western giving the rout 
its top champagne service to battle the tough competition of three Compania 
Mexicana de Aviacion flights served by a DC-4 making fi stops, a DC- 
making two stops and a nonstop D¢ Western is restricted to one flight 


} 


the bilateral agreement 


daily until June 30, 1959, b 
P Robert Six, president of Continental Air Lines, is predicting only a slight 
improvement in passenger trafhe for 1958. Six told Aviation Week that, 
although the airline anticipates the most productive vear in its history with 
the mid-year introduction of the turboprop Viscount Mark II, “profits for 
the year 1958 could be nebulous” because of rapidly rising costs. Six based 
his forecast on the general level of the economy and added that the situa- 
tion “points up the immediate need of an emergency fare increase if the 
airlines are to show a profit. 
FP Donald Ni rop, Northwest 


Airlines president, is for ting a In 


crease in revenues for Northwest in 1958 
revenue passenger-miles for the carrier increased |] last mpa 
with 1956, and revenues climbed 8 during the same per 


> W. A. Patterson, United Air Lines president, is predicting a trafic gain 
of 6 to 9% in 1958 over 1957 for the scheduled airline industry but warns 
that “profit margins will be sharply reduced during the coming year unless 
fares are readjusted.” Patterson foresees an increase of 6 to 9° in revenue 
passenger-miles for United and an 11 to 14°% gain in freight ton-miles. 


> American Airlines says its 1957 revenue passenger-mile figure will pass th 
tive billion mark, the first time in history that anv airline has passed th 
total in one year. Number of passengers carried by the airline in 1957 will 


exceed 8 million 


> International Civil Aviation Organization is forecasting that a total of 
100 million passengers will be carried by the world’s scheduled airlines in 
1958 compared to 87 million handled in 1957. Passengers carried in 1957 
represented a 13% increase over 1956. 


; 
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NAA is at work in the fields of the future 


Outer Space: 








Fourth Frontier of Freedom 


The day approaches when command of space 


may be essential to our national security 


Today, our soldiers and sailors and airmen 
stand guard on the ramparts of the free world 
... but at the same time our civilian and mili- 
tary scientists and engineers are hard at work 
building our defenses on a new frontier. That 
frontier is Outer Space. There, someday soon, 
will lie the power to keep the world free—or 
enslave it. 

North American Aviation is in the thick of 
this secret struggle. Its experience with super- 
sonic aircraft and missiles is the greatest in the 
free world. For several years now this experi- 
ence has been coming to grips with the toughest 
challenge of our time—perfecting weapons that 
will not only span the planet Earth, but also 
penetrate the airless void around it. 


Space Flight Starts Here 

First basic essential in the stupendous task 
of putting an inhabited vehicle into space is an 
engine with enough propulsive thrust to drive 
it up through and beyond the atmosphere on 
which conventional power plants rely. In 


essence, this is the same problem that NAA’s 
Rocketdyne Division has already solved in its 
trail-blazing work for our major missile pro- 
grams—Atlas, Jupiter, Thor, and Redstone. 

Naturally, the performance of these large 
rocket engines is classified. But this much can 
be said: rocket engines of the necessary power 
and efficiency to hurl a heavy payload into an 
earth-circling orbit have been available from 
NAA’s Rocketdyne Division for several years. 
But these engines are built for specific defense 
assignments under the direction of the Armed 
Services. The nation’s military capability 
wisely has not been diverted to the satellite 
program, which has been handled as a separate 
scientific project. 

Rocketdyne is already at work on novel pro- 
pulsion systems even more highly specialized 
for use in true space. It is to a combination of 
these with the high-thrust chemical rocket 
engines already being built in quantity that 
man can look for a vehicle that will actually 
navigate in space. 








INERTIAL NAVIGATION is the new art of guiding an aircraft to a pinpoint — without the hel 


radar. 
d otk 


i beams, 


na gation ar 


Man Into Space 

At North American’s Los Angeles Divi- 
sion, the first flying model of a new kind of 
craft is being readied for flight test. It is a 
stub-winged bullet of a machine, with a 
shape reminiscent of the guided missile con- 
figurations that have been illustrated in the 
press in recent years. But it will carry aman. 

This 


rocket engines immensely more powerful 


is the X-15, powered by liquid-fuel 


than any airplane engine of the past. It is 
designed to carry man faster and higher 
than he has ever flown before. 

One day soon, the first X-15 will thrust 
off and point its needle-nose toward infinity. 
Up 
will rocket, through the inferno of the heat 


through fast-thinning atmosphere it 
barrier, into the upper altitudes where an 
unprotected man would disintegrate, on to 
the moment of weightlessness, the little- 
known phenomenon that will tell the pilot 
he is flying through space. 
Other bold new concepts now in develop- 
1ent at North American include Weapon 
System 110, an incredibly fast upper-alti- 
tude bomber with global range for the Air 
Force, for which the Los Angeles Division 
has completed a unique design concept; and 
the carrier-based A3J, first supersonic 
attack weapon system for the Navy, which 
is being produced at the Columbus Division. 
These are the planes, based on the experi- 
ence North American has gained in build- 
ing more supersonic airplanes than all 
other companies combined, that will set the 
pattern for tomorrow. For over twenty 
years North American has proved its ability 
to meet the nation’s air needs—in quantity, 
on schedule, and at lowest possible cost. 


is a world leader in the de 


NAA’s Autonetics Division 
her automatic flight control systems 


of stars, 


velopment of inertial 


The Age of Automatic Flight 

At this very moment, advanced aircraft 
—both manned and unmanned—are flying 
at speeds so far beyond what we now call 
supersonic that they must be controlled 
almost entirely by automatic electronic sys- 
tems. In both types, manned and unmanned, 
the control system is vital to the success of 
the mission. NAA’s Autonetics Division is 
a world leader in creating these new auto- 
matic systems: flight controls, armament 
controls, inertial navigation, computers, 
and other complete control systems for the 
military and industry. 

Of even greater significance, however, is 
the technique Autonetics has developed for 
producing them in quantity. For these air- 
borne systems are so tiny that what would 
be a trunkful of standard gear must be 
miniaturized to fit into a cigar box...so 
rugged that they can perform with pinpoint 
precision even in the violent phenomena of 
supersonic flight through air and space... 
so reliable, as a result of Autonetics’ com- 
ponents testing procedures, that a pilot can 
trust them with his life—and our security. 
Autonetics is unique in its ability to mass- 
produce them with complete reliability. 


Nuclear Reactors: Power from the Atom 

For over ten years the Atomics Interna- 
tional Division of North American has been 
advancing the techniques for deriving 
practical power from the atom. Two of the 
most important power concepts under the 
Atomic Energy Commission’s program 
have been pioneered by the division. 

Since last July the Sodium Reactor 
Experiment in the Santa Susana Moun- 





tains near Los Angeles has been supplying 
electricity on an experimental basis to the 
homes and factories of the San Fernando 
Valley. The experiment will supply data for 
the 75,000 kilowatt station soon to be built 
for Consumers Public Power District of 
Nebraska. And on September 17, the 
Organic Moderated Experiment in Idaho 
Falls was brought to sustained nuclear fis- 
sion. It is the basis for two additional pro- 
posals for power plants—one in Piqua, Ohio, 
the other for a Latin American country. 

America is sharing the promise of the 
Peaceful Atom with other lands through 
Al-built reactors in Japan, Denmark, Ger- 
many, and Italy. 


Here, in North Americar ou’ll find as 
potent a combination ef entific, engineer- 
ing, and product on sk is any in Ameri- 
can industry Becau e the eff ts of these 
men are being spurred by the urgency of 
national defense, they are c nstantly f q- 
ing ahead into new “fields of the future.” 
Much of the L- } / mmense promise 
for science and industry 

e+ 


ROCKET ENGINES — mightiest power 


packages 





ever made—are rolling off the production line at 
NAA’s Rocketdyne Division. They launch 
America’s major missiles: Atlas, Thor, Jupiter, 


Redstone 


NORTH AMERICAN AVIATION, INC. 


SERVE 


THE ESTS FIRST -THR 





LOS ANGELES AUTONETICS 


ROCKETDYNE 


MISSILE DEVELOPMENT 


los Angeles, Canogo Park, Downey, California; Columbus, Ohio; Neosho, Missouri 
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In today’s concept of modern weapons 
our defenses must be many, varied and 
impregnable. Much has been said about 
our physical resources — our defense 
aircraft and our guided missiles — 
but there is another area — the area 
of counter measure—a defense system 
that has been kept as quiet as the 
operation of the equipment itself. 
ERCO developed one of these counter 
measure systems — a system that will 
out-calculate the enemy’s computer 
and cause its missile to deviate from 
its “locked-on” course line. 


DESIGNED AND BUILT BY 


taking the homing out of enemy pigeons 


ERCO’s wide range of capabilities in 
counter measures is backed up by the 
most modern engineering, drafting, 
machine shop, fabricating, and assem- 
bly facilities. And ERCO’s scope of 
activities ranges from small electronic 
equipments to complete trailerization 
of critical electronic systems — con- 
crete proof that this is an industrial 
giant in the making. 


For the complete story, write 
ERCO today. 


OTHER 
QCf Divisions 


a a ee 


om ‘ait SS 








MISSILE ENGINEERING 
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LUNAR motion (Fig. 1, left) is utilized in guidance to impact on the Moon. Slower (inner) trajectories reach lunar distance later than faster 





(outer) counterparts, but geometric displacement of trajectory crossing points at lunar distance is just compensated by Moon's own motion 






in orbit. Relationship of lead angle (Fig. 2, right), between Moon and rocket burnout point, to velocity for lunar impact demonstrates 






tolerance of this parameter to substantial velocity changes. Burnout occurs at 100-mi. altitude. These are examples of the studies Aero 






nutronics has made in the space field. 


Ford Subsidiary Speeds Space Study 


























By Irving Stone | : 
. = a 
Glendale, Calif.—Anticipating — th« a 
tremendous amount of exacting studies ~~ © 
ind development required to extend “thy 
1 ie “Ps 
frontiers rapidly in the impending space | . % 
travel cra, Aeronutronic Systems, Inc. is | Ne : 82 wie | 
funneling accelerated technical efforts o 
into conception and detail design of | a 7 a , . 
devices for these areas 2. 
@ General space research and [arth N “aq. 
satellites pasion ~ = ' 
, 1° . 
. »acting » Moo ~ 
Impacting on the Moon. TRAJECTORIES ~~ __ 


e Establishing Moon satellites 


e Interplanetary travel. 
With about 20 of its technical Pie 


staff allocated to this work, Aeronutro 


nic Svstems Inc., a Ford Motor Co ——, _—_— — : —___— ! 
. 235 000 934000 STATUTE 
subsidiary, is prefacing its accelerated i 3 — 
studies and development in these cate “Ex, 
at 


gories on the theory that this work will 
be fundamental to imauguration and 
success of military operations in space 
Except for its completed — Farsidc 
Phase I out-of-atmosphere _ research 
AW Oct. 28, p. 31), all Aeronutronics 
space efforts are supported by compam 
funds 
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Space Research THESE Moon terminal trajectories demonstrate relative sensitivities of lunar impact t 






In the field of “pure” space research, path angle and velocity, Burnout angle is 100 mi. Lead angle is 137 deg. Path angk 
Acronutronics 1s investigating problems must be controlled to within 0.2 deg. to insure lunar impact. Path angle is that 





* 


, 
likely to be encountered in the region between local vertical and tangent to trajectory burnout. (Fig. 3.) 
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RCA INTRODUCES 














a completely transistorized... 
lightweight... low power-drain 


MARKER RECEIVER 


AVR-200 

















Designed for the jet age, the AVR-200 Marker Receiver meets the 
demand for lightweight, low power requirement, minimum main- 
tenance. Operating on either DC or AC primary power, the receiver 
actually needs less power than any of the three lamps it operates. 


| Among the features are: Weighs less than 4 pounds « Sectionalized construction for ease of 

maintenance ¢ Universal power supply (from either 28 VDC or 115 VAC) « No moving parts 
¢ Instantly interchangeable with other similar equipment « Printed circuits « Standard short 
ATR form factor ¢ Standard industry-coordinated installation wiring. 


Investigate the AVR-200 for modernizing your present aircraft 
or for future requirements. Available mid-1958. 





RADIO CORPORATION of AMERICA 


CUSTOM AVIATION EQUIPMENT 
11819 W. OLYMPIC BLVD., LOS ANGELES, CAL. 





Tmk(s) ® 


or any Authorized Dealer for Custom Aviation Equipment 
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extending 1,000 mi. t hund 
thousand miles from the Earth 
While it includes the Moon area, thi 


ld of research is not nec rily con 


red with impacting on the Moor 
\cronutronic’s philosophy is that f 
re space research, high altitude alon 
the controlling factor. Uhis can b 
nducted without guidan enabling 
ll payload to be used for experimental 
purposes. While Acronutronics will not 
ment on additional Farside studies 
Aviation Week lh previously — r¢ 
ported (AW Dec. 16, p. 26) that a pr 
1 for Farside Phase II already has 
n made to Air Research and Devel 
pment Command for nvironment 
tudies in vicinity of the Moon 


Special instrumentation being de 
loped by Aeronutro1 t ith 
gath 
iformation related t 
e Particle densities 
@ Meteorite velocities, 1 sp 
t distribution 


e Magnetic field int t of Eart 
\iloon and Sun 


e Cosmic rav an ti int 
tt) 
( mm plic ition of this instrumentati 
ceeds that employed for sounding 
kets—units must be tailored to con 


mitation of much smaller pa 


form to | 


id Iransmission of information 


over much greater distances, so that 
formation handling capacity 1s much 
Wel This requires ne lata link 
il h ire lightweig if n laIrToO 


nds low powc! consumption ind n 
lve associated ground receiving equip 


nt incorporating very large antenna 


Equipment Work 


\cronutronics WOrkin n all of 


; 


icse Equipment areas. It is developing 
rborne equipment involved, designing 
me parts of the ground equipment anc 
building experimental units of oth 
und based devices 
In effect an extension of devices de 
loped for Farside Phase I experi 
vents, this instrumentation can be 
rought into the picture for use in ex 
fenced space res¢ irch within six months 
l’or its satellite studies, same gener i] 
type instrumentation is being devised 
Satellite is a much better platform for 
making  out-of-atmosphere measure 
ients than is the general space research 
hicle. kor example, measurement of 
lar radiation can be done over broad 
ectral ranges with greater accuract 
[Instrumentation used in projects for 
iInpacting on the Moon poses difficult 
problems. One prime consideration ts 
to devise methods to show that impact 
1as actually been achieved. For this 
purpose, Aeronutronics has devised a 


series of space and lunar experiments 
One of the approaches involves use of 
in optical system in the vehicle, which 
determines the distance from the Moon 
in terms of size of the Moon’s: imag 
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Titan Test Stand Layout Completed 


Static test stand for Martin Titan intercontinental ballistic missile is shown nearing 
completion at Martin’s Denver plant. Control building in background controls two 


stands, is connected to stand by concrete tunnels for circuitry, crew 


access to stand 
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How to squeeze more production from 
your automatic forging equipment 


.. at no extra cost 


UTOMATIC forging machines are no 
A better than the uniformity of the steel 
you process. When structural or chemical 
changes occur in the steel you’re using you 
have to interrupt operations to adjust your 
equipment. And you lose the continuous 
production you paid for! 

You can avoid these interruptions by using 
uniform steel. Timken” electric furnace 
fine alloy steel, for instance. It’s uniform 
from bar to bar, heat to heat, order to 
order. 

We take many extra quality-control steps 
to make sure it’s uniform—many of them 
were American steel industry “firsts”. For 





example, our magnetic stirrer for molten 
steel assures equal distribution of alloys, 
uniform temperature and working of the 
slag. A direct-reading spectrometer insures 
exactly correct composition to the very 
moment a heat is tapped. And individual 
order-handling assures uniformity that 
meets your own end-use requirements, 


You'll squeeze the most production from 
your automatic forging equipment, at no 
extra cost, by specifying Timken fine alloy 
steel. You'll get uniform steel and faster, 
continuous production. The Timken Roller 
Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: ““TIMROSCO”, 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


” 











Polaris Development Facility 
Lockheed Missile Systems Division is awarding contracts for $3 million Navy Polaris devel 
opment facility at Sunnyvale, Calif., for planning, engineering, testing and administrative 
support functions. Unit will enclose 153,000 sq. ft., is to be finished by July, 1958 


feet per second, say 10 or 15 fps., can 
I ivoided. 
lo take 


qt Ires an 


advantage of this techniqu 
initial velocity 
slightly in excess of velocity 
therefore, a small payload penalty is 
paid for the added propulsion required 
Representative excess velocity over es 
ipe velocity is of the order of about 

100 fps. (Fig. 2). 
In contrast to tolerance for velocity 
ror, path angle must be controlled to 
ithin 0.2 deg. to insure lunar impact 
Fig. 3). Path angle is that between 
ind tangent to trajectory 


design 


CSCa pe 


local vertical 
t burnout 


Moon Satellite 


Acronutronics has determined that 
establishment of a lunar satellite re 
quires that an impulse device, such as a 
vicinity of the 
velocity 


icket, be used in the 
Moon to modify the relative 
vetween the vehicle and the Moon, so 
that the vehicle becomes an_ orbital 
iptive of the Moon. Impulse require 
ments for a rocket device used for this 
purpose will vary from 2,000 to 5,000 
fps., depending on burnout velocits 
With these impulses, satellites can be 
established in the region of a few lunar 
iameters from the Moon 

In this phase of study, Acronutronics 
cientists are actively investigating all 
spects of satellite establishment, in 
cluding requirements for propulsion, 
guidance, communication and _ trajecto 
ries, to optimize payload in the orbit 
nd useful life. 

Acronutronics scientists have given 
general consideration to the problem of 
iching Mars and Venus, premised on 
itilizing many of the techniques and 
quipment involved in lunar studies 

Because, in the relative interplanetary 
picture, space is big and planets arc 
small, difficult problem is guidance 
sensing and control) en route. Control 
probably will be with a propulsion de- 
ce. Along the 
corrections will be needed to insure ar 
rival in the vicinity of the target. Aero 
nutronics has assembled a small group 


trajectory, successive 
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of scientists, trained in astronomy and 
headed by Prof. Samuel Herrick of the 
University of California, Los Angeles, 
which is working on the general prob- 
lems of interplanetary travel and orbital 
precision requirements 


Powerplant Requirements 


of the rot 
space regimes contemplate use of exist 


Acronutronics analvses 


ing boosters and engines wherever pos 
sible, but it is also determining opti 
mum engin¢ 
what direction 
should take, weighing penalty of addi 
tional performance against other criti 
cal factors involved in the experiments 

Both solid and 
schemes are under 
Aeronutronics 
propulsion have a 


requirem<¢ nts to pinpoint 


engine development 


liquid propellant 
investigation — bi 
scientists, sin both 
forms of definite 
place in multi-stage arrangements 
Generally, for verv high performance, 
liquid propellant propulsive units ar 
superior 
pulses available with liquids today 
greater than with solids, and outlook for 
specinh¢ impulses in the next five vears 
to b« 


muftronics 


considered since specific im 


also appear greater than is likel 
from solids, Aer 
scientists feel 


obtained 


Additional Facilities 


Preparing for its expanded role in the 
missile and space travel field, Aeronu 
tronics has acquired a new 100-acr 
site at Newport Beach, Calif. Plans 
call for establishment, over a period of 
vears, of a multimillion dollar research 
development and_ prototyp« 
turing center. In addition to 
facilities, Ford Motor Co.’s engineering 
stati and manufacturing facilities 
throughout the country will be availablk 
to Aeronutronics 

Planning and 
Newport Beach facility is being guided 
bv Nicholas D. Boratynski, Acronutron 
ics’ director of planning. Boratynski, 
who formerly was associated as vice 
president with architectural and engi 
necring firm of Pereira & Luckman, has 
an extensive background in design, en 


manufac 
these 


engineering of th« 
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gineering and construction of varied 
facilities, has planned Aecronutronics’ 
Newport Beach complex to fit new 
operational concepts in industry 

lo maintain operational unity of the 
complex throughout various phases of 
future growth, pattern of building ex 
pansion is established in radial fashion 
awav from administrative center of the 
complex 

of structures is based on 
modular method of growth. Each build 
ble to expand incrementally 


in at least two directions with complete 


Design 





ing will be 


flexibility of interior arrangement of 
partitions and utilities. This flexibility 
will permit management fo regroup 


personnel and laboratory equipment for 
individual requirements of cach project 
Basic structures of the complex will 
iccommodate these activities 

e Space and weapon systems. 

e Electronics and computers. 

e Acrodynamic and_ propulsion 
his unit will house a 
thermochemical and material laborato 
for work in connection with re- 
spect of intercontinental ballistic 
inissiles under development An 
Force. Construction of these labora- 
have alreadv begun, will be com 


test. 


series of acro- 


Tics 
itr 
by 


tories 
pleted and in operation by April, 1958 
° Prototype manufacturing. 

e General offices. 

e Services and utilities. 


Products of Air Associates are 


e Auditorium and library. 

In the weapon 
lavout is specifically designed to em 
phasize relationship 
experimental development and pur 
research. In this scheme, the theoretical 
offices are built, like a “skin,” around 
a “spine” of This will 
insure close and quick liaison between 
these two activities, which complement 


system laboratory, 


close between 


laboratories 


each other so closely in advanced tech- 


nok FICS. 


Quickly Convertible 


Plan for the electronic and computers 
activity is this facility as a 
quickly convertible laboratory-office at 


to usc 


rangement. Laboratories are built 
around a continuous core of utilities, 
where anv system of services, such as 
air, electricity, water, vacuum, etc., can 


be casily tapped, or pancled over for 
usual office or drafting room usc 
Aerodynamic and _ propulsion _ test 
facility will provide Aeronutronics’ the- 
oretical and experimental laboratories 
with a complex of propulsion test cells, 
hypersonic flow facilities for high 
Mach numbers with temperature con 
trol, and other installa 
tions for materials propellants. 
This arrangement will allow quick check 
of theor 


execution of changes 


Vcr\ 
precise testing 
ind 


ind development, promote 
that 


quired in development articles. 


mav be r 





t_ , 





facilities 


Prototype manufacturing 
will combine mockup and manufactur 
ing areas with a galaxy of specialized 
shops and test areas, such as centrifuge, 
environmental chambers, calibration 
room, printed circuitry shops, potting 
room, plastic shops, quality control, 
etc. These activities will surround 
mockup, manufacturing and assembly 
ireas to promote coordination and speed 
execution of prototype articles. In the 
manufacturing shop, Aeronutronics will 
combine the precision techniques which 
have been developed in Ford Motor 
Co.’s Tool and Die Division with con 
temporary missile space techniques 


Lockheed Seeks Work 
For Nuclear Facility 


Lockheed Aircraft’s Georgia Division 
is seeking additional radiation test work 


for a nuclear research laboratory the 
company is building for USAF near 
Dawsonville, Ga. ‘The company has as 


its aim the design and building of re 
fol sources of 
ind heat. Initial runs on a test 
reactor to be installed at the laboratory 
will begin in late 1958, with full opera 
tions about March, 1959. Present in 
dications are that USAF’ nuclear-povw 
cred aircraft contracts for the laboratory 
will not require full 


actors use as electrical 


power 


pacity 
ipa i 
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found everywhere—on military 
planes, commercial airliners, 
business aircraft, private 
planes, 


And no wonder, Flyers and 
those who serve them know 
they can depend on high qual- 
ity, fair prices and prompt 
deliveries when they order 
from our complete stock of 
parts and accessories, 
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F Department Store of the Air : 


IR 
SSOCIATES 


To serve the nation in aviation, there are Air Associates branches at 
Dallas, Tex. 


Glendale, Calif. 
Miami, Fla. 


Atlanta, Ga. 
Chicago, III. 


San Francisco, Calif. 
Teterboro, N. J. 


A division of Electronic Communications, Inc. 
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Scientists Study Mach 7 Ramjet Theory 


By Robert H. Cushman 


Ann Arbor, Mich—Mach ramjet 
working on the detonation combustion 
principle may be a further step in the 
development of air-breathing engines 
before rocket and other non-air-breath 
ing propulsive schemes completch 
dominate hypersonic flight 

The possibility for using a standing 
ctonation ramjet has the 
ubject of an exploratory theoretical 
nalvsis by basic researchers R. Dunlap 
R. L. Brehm and J. A. Nicholls at the 
University of Michigan’s new Aircraft 
Propulsion Laboratory in the Depart 


wave been 


ment of Aeronautical Engineering, 
here 
(heir analysis indicates that if an 


éngine operating on the standing deto 


nation wave principle could be per 
fected it would show maximum ecfh 
ciency at hypersonic flight values of 
Mach 6 and 7. At these Mach numbers 


t would offer comparable performance 
conventional “deflagration”’ 
imycts 


; y 


‘ 
— 


burnin 


Several Advantages 


[he concept embodies a simple duct 
like engine fiving so fast through the 
that it holds shock 
we stabilized running 


in explosive 
on a wedge 
icross the middle of its passage 

This could offer 


vantages 


several distinct ad 
e Means of extending the speed rang¢ 
of air-breathing missiles to Mach 6-7 


since the detonation 


process 


occur®s 


= 








@ | 











STANDING detonation wave 


“ramjet” mixes fuel with airflow near inlet constriction 


wher 


fuel-air mixture hits shockwave front, near-instant explosion follows shock compression 


it high velocities and total tempera- 
tures, more thrust over drag is available 
e Simplification of the inlet diffuser 
section, since the burning occurs at 
nearly the full flight speed 
e Shortened combustion chamber with 
no need for an ignition device 
Michigan’s drawing of its design 


taken as a lengthwise slice through th 


center, showed there was a slight diffu 


sion (sides of duct neck in) at the en 
trance which meant that there was to 
be some compression of the flow, neces 
sary to increase the fuel-air mixing eff 
ciency. But there were no mplicated 
shock recoverv svstems since the flow 
was not reduced much below its fre 
stream values and never was meant te 
become subsonic. There would, how 
ever, be some variable geometry in an 
ictual engine, Michigan said 

Fuel was shown admitted near th 





MICHIGAN is also studying use of side jets for high altitude flight control. Here shadow- 
graph shows control jet creating shock wave as it hits Mach 1.9 tunnel flow. 
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narrowest portion of tl t. | 
there it was meant to mix with th 
flow as the duct sprea it again t 
when the fuel-air mixture hit tl 
wave front ther 
tantancou ) foll g t 
shock compression 
Downstream of th t t 
further divergen f th luct w 
ct as Supersonic ni t tT! 
high jet exit velocit 
Actually what wou happen t 
hock wave that ft 
combustion funct ‘ ] t 
most of th ngtl n 
urning al th ld be 
bined n th ) thin hock 
Ih 1OCk nultan 
compression and t erat IsIng 
ce which in t t tant 
ously ignite th t 
Powerplant Analysis 
Ihe Michigan an 
with this sort of pow it t th 
would begin t v up at Mach 4 
flight speeds and imum 
tween Mach 6 and 7, then d 
Since not too mucl All 1 t 
the drag of ital f ihg 
tions at hyper l ) \ pt t 
there is evidence that ng-bodv int 
ferences ma’ pos ibl iscd to p 
better lift-drag rat + is too ently ¢ 
what coort + ryt , , DOW 
airframe Na h numb ight 
The first probl nply how 
achieve standing detonatior 
No onc ippal nti ha ty 
achicve sucl pl l l I 
length of timx 
The object of Michigan present 
perimentation under USAF Off« if 
Scientific Research mtract is t 


. 
achieve controlled standing detor 


tion wave 


In some respects the wa' is like the 
wave which travels down a shock 
tunnel where the combustionable gas« 
are at test, only in this case the gas« 
are moving and the wave is standing 
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A completely integrated Binks spray painting system gives 
factory-new paint jobs to overhauled propellers. 


In aircraft propeller maintenance... 


Binks spray painting equipment 


cuts costs and improves quality 


7733 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR ciassirico i” pirectory 
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EVERVTANING /OK 





Full coverage, one-pass application 
with a Binks spray gun makes short 
work of propeller painting. And... 
the paint job stands up under the 
most critical inspection and rugged 
service. 

Operators prefer the excellent bal- 

ance and easy triggering action of 
Binks spray guns because both help 
reduce fatigue and boost produc- 
tion. Faulty spray patterns due to 
excessive wear of the needle valve 
or fluid nozzle are virtually elimi- 
nated through the use of tungsten 
carbide inserts. 
Other Binks equipment helps in- 
crease painting production also. 
Binks water wash spray booths do 
an efficient job of removing paint 
overspray from the air. This not 
only keeps the booth exhaust sys- 
tem clean—it greatly improves the 
painter’s working environment. 


By using Binks pressure fluid 
tanks, with air-operated mixing agi- 
tators, several paint colors or for- 
mulations may be kept at each 
booth. To change colors, a painter 
simply detaches his spray gun from 
one paint line and attaches to an- 
other. 

Engineering assistance . . . yours 
without obligation. Binks engi- 
neers know aircraft and the prob- 
lems in finishing both component 
parts and complete assemblies. In 
addition, Binks makes over 1100 
standard spray finishing products, 
both manual and automatic, so 
that your exact requirements can be 
filled. See for yourself how this 
combination of experience and 
equipment can help you get better 
quality finishing at less cost. Call 
your nearest Binks Branch Office 
or write direct to the address below. 


Ask about our spray painting school 
Open to all...NO TUITION...covers all phases. 
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SPRAY 
GUNS 








AiR NATIONWIDE 
COMPRESSORS SERVICE 











SPRAY PA 


Binks Manufacturing Company 
3116-30 Carroll Ave. West, Chicago 12, Ill. 
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SPECIFIC thrust curves for detonation ram- 


jet show engine is best between Mach 6-7. 
still relative to a tunnel or duct. 

The next problem, once a standing 
detunation wave is understood and re 
produced under controlled conditions, 
is to devise a fuel injection svstem 
which does not upset the flow upstream 
of the detonation wave. Dr. Robert 
Gross, Fairchild Engine Division, Fair- 
child Aviation Corp., Deer Park, N. Y., 
pointed out to Aviation Week that 
the presence of the fuel injection de- 
vice in the duct entrance would itself 
cause disturbing shock waves. Michi- 
gan skirted this problem in its prelimi 
nary analysis by assuming the resulting 
shock waves would be weak enough to 
be ignored. 


Supersonic Tunnel 


Dr. Gross said he plans to use his 
new Mach 1,200F supersonic 
combustion tunnel to tackle this and 
other development problems under a 
USAF Office of Scientific Research 
contract. 

The third problem is finding the en- 
gine and airframe materials to stand up 
against the aerodynamic heating of 
hypersonic (over Mach 5) flight. Even 
at 100,000 ft. altitudes where the air 
is less dense, equilibrium skin tempera- 
tures would be in the order of 1,000F 
at Mach 7. And though the detonation 
ramjet would not need any diffusion to 
speak of compared to a conventional 
ramjet, the friction between the hyper- 
sonic free-stream and the boundary 
laver would create similar materials sur- 
face problems. 

The temperature behind the detona- 
tion wave resulting from the combined 
shock temperature and combustion heat 
release would be intense, possibly giv- 
ing 9,000F skin temperature. 


7 °C- 
>.£) 


Missile Potential 

It is possible to speculate on the 
potential of a missile using this sort of 
powerplant. For example it might make 
an ideal air-to-air missile to be fired 
by advanced Dew-Line interceptors: a 
Mach 7 missile being fired from a 
Mach 4 fighter. Though probably no 
match for an intercontinental ballistic 
missile, except for direct interception 
under the best of circumstances, a 
missile using this type of powerplant 
might have a better combination of 
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FUEL inlet condition affects performance: 
higher fuel inlet conditions produce more 
engine output. 


range and maneuverability than pure 
rocket-propelled missiles, especially 
solid propellant rocket missiles. This 
combination might make it suitable 
for missions which demand continuous 
evasive action or the interception of 
other vehicles capable of evasive action 

In the Michigan report it was 
emphasized that the results were only 
meant to be sufficiently realistic to com 
pare the hypothesized standing detona- 
tion wave engine against idealized ver 
sions of contemporary engines 

Nicholls told Aviation Week that 
their idealized engine was considered to 
be fueled with either hydrogen or acety- 
lene fuel, but that other fuels might 
prove better. The air-fuel ratio was stoi- 
chiometric; that is, just the correct ratio 
of fuel was introduced to be com 
pletely burnt by the airstream. The 
cffective ignition temperatures were as- 
sumed to be 2.000R (1,510F). The 
detonation velocities were approxi- 
mately 5,900 fps 


Thrust Shape 


Nicholls explained that the shape of 
the specific thrust (thrust per airflow) 
iainst Mach number curve could be 
explained by the relationship of the 
detonation characteristics to the flight 
Mach number. Below Mach 4 the total 
cnergy of the fuel-air mixture was cal- 
culated to be insufficient to achieve 
steady detonation. At slightly higher 
flight speeds, detonation would occur 
if the gases were expanded to a very 
high Mach number. For the very high 
Mach numbers necessary for detonation, 
the total pressure loss would be ex- 
cessive and no thrust would be realized. 

\s the flight speed increased, the 
Mach numbers of detonation were ex- 
pected to decrease and the specific 
thrust would begin to increase, Nicholls 
said. The specific thrust was expected 
to reach a maximum when the detona- 
tion stabilized at its limiting position— 
the end of the fuel-air mixing section 
of the engine. 

For still higher flight speeds, the 
Chapman-Jouget (sonic relative velocity 
for the post shock-detonation flow) 
oblique wave situation existed at a 
constant Mach number of detonation, 
ind the ignition temperature and the 
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THESE ENGINES ARE 
NOW IN PRODUCTION 
AT CALE. 








——, 





TURBO JET 







569-T-19A 
TURBO JET 










~~ MODEL 141 GAS TURBINE 
< AIR COMPRESSOR 








... the 7-37 Twin Jet Trainer 


with 
C.A.E. Turbine Power 


Air Corps flight training routine took 
a significant step forward recently, 
when the T-37 twin jet trainer entered 
its Phase Vill testing at Bainbridge 
Air Base, Georgia. Twenty hand- 
picked officers embarked on a course 
known as PROJECT PALM, with the 
two-way goal of training for them, 
and suitability testing for the plane. 
This new high-performance ship 
advances the jet phase of fliers’ 
training to an earlier stage in the 
training schedule, speeding the tran- 
sition from propeller-driven planes to 
jets, with gains in both safety and 
economy. Twin J69-T-9 turbines by 
C.A.E. provide the power. 
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CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE 


DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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AVE 9,000 BRAINS, WILL TRAVEL 


Honeywell puts 9,000 brain hours per hour to work 


on new weapons 


systems for our protection... 


you should know about them... 


here they are: 





Inertial Guidance —Honey- 


well gyr ccelerometers 
and computers that send a 
missile home by “‘remember- 


ing where it started, where 


it is, where it wants to go, 


phe 
—— =a 
ame | 7 > 


Test Instrumentation— 


Honeywell console test 
systems runcomplete check- 
outs on missiles before fir- 
ing, saving time and money 
by finding before 


launching. 


failures 


Engine, fuel and flight in- 


strumentation— Honeywell 
designs easy-to-read indi- 
vidual instruments and in- 


tegrated cockpit displays 
for high Mach aircraft. 


fam 25 
se 
--—n” 


Bombing Systems—Honey- 


well digital Computers im- 
prove bombing reliability 
versatility and accuracy in 


low aititu 





advanced systems 


altitude bombing. 


For information on the design of u eapons systems or components 


; 


tc r any type of missile, 


rocket or aircraft—call or 


fe 
uri 


Minneapolis-Honeywell, Military Products Group, 2600 
Ridgway Road, Minneapolis 13, Minnesota. 





Reference Systems—}3-axis 
Honeywell reference yS- 
tems for vert 
tion reference for flight, hire 

] 


and missuc ner systems 


Navigation and Dombing 





Arming and Fuzing— 
Honeywell vances in 
infrared set £ € es 
i 1 f{ N ¢ € S 
tems allow re e de A 
tion oF higi le 1S 
siles or lerwater ines 


Flight Control—Honeywell 


leads in experience in devel- 
r re ! pre 1 ing the 
C $tc $ tor act l 
‘ 1 « for high 
Ma f | ¢ 
_ — . 
— om = 
——— 


Navigation—H eywell 

designs ertial 

[ i et 
f; 

s¢ There's 

m e where Honeywell 


Honeywell 


TH Miltary Predicts. Group 
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BY MILLIONS 
OF FLIGHT MILES 





SOLENOID AND MOTOR OPERATED SHUT-OFF VALVES 


... two flight veterans available in many 
variations to meet your exact needs 


Compactness, lightweight, reliability ...for these reasons 
commercial and military authorities alike have approved General 
Controls’ shut-off valves for flight duty on today’s most 

famous aircraft. Just as important in new plane design is the 
ability of General Controls to adapt and produce these 

basic, flight-proved valves in many variations to meet the exact 
demands of your specifications. When you think of control 
systems for pressurized liquids and gases—think first of 

General Controls—and you won't have to give the problem a 
second thought. Write for Catalog 53A—today! 





GENERAL CONTROLS 


AIRCRAFT CONTROLS Div 
Glendale, California - Skokie, Illinois 


Five Plants — 40 factory branch offices serving the United States and Canada 








total pressure ratio across the wave r 
mained constant. At the top end of 
the engine’s Mach spectrum the speci- 
fic thrust was assumed to have de 
creased because of the rising total pres- 
sure loss associated with the mixing 
process. 


Basic Research Example 


Michigan’s work on standing detona 
tion waves is an excellent example of 
the sort of work which can be accom 
plished in a university environment, 
ccording to Don Rogers, now assist 
nt professor in the aeronautical de 
partment but who has up until one year 
go been associated with California In- 
titute of Technology's Jet Propulsion 
Laboratory, Ramo-Wooldridge Corp., 
\crojet-General and Douglas Aircraft 
Rogers said that this research has been 
nother example of how long-range ex 
research, which was too 


to continuoush 


ratory 
te in its early stages 
iterest commercial firms, w 
irried on by a university staff to the 
point where it can now be evaluated 
of effort 


outcome of work on 


most 


for larger concentrations 

Even if the 
detonation 
Mach the primary objective 
f the research, that of just being able 
to hold a detonation combustion wave 
till while observing the complex chem- 


tanding waves 1s not a 


ramjet 


il kinetics going on inside could prove 

breakthrough in the wav of a labora 
tool 

But detonation 

ins an example of how more enlight 


res¢ irch also con- 


ned industrial firms are 
vith universities on their own level 
facilities and the 
sic investigation program on super- 


competing 


The new research 


nic combustion now commencing at 
Fairchild Engine Division illustrates 


this. The continuous-low Mach 3.25 
tunnel will be fed 1,200F flow, and 
etonation, if achieved (some critics 


believe twice these velocities and tem 
eratures will be needed), will be ob- 
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BETWEEN Mach 6 and 7 the specific fuel 
consumption was comparable to idealized 
conventional ramjets. 
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served in the water-cooled 5 x 3 in. test 
section through quartz crystal windows 
Dr. Gross, who heads the section, told 
Aviation Week that the support he 
has received from Fairchild manage 
ment for this basic long-range program 
has been equal to that he would have 
expected from a_ university 

Were it not for the fact that the 
basic concepts had first been studied 
in modest ways by universities lik 
Michigan, (and the Applied Physics 
Laboratory, Johns Hopkins U., Silver 
Md., which is doing classified 
work on detonation), it would seem that 
it would have been more difficult for 
Fairchild to sell USAF’s Office of Scien 
tic Research (and itself n such a 


long-range, neutral-profit program 


Springs, 


Sheet Beryllium Plan 
Asked by Air Force 


Wright-Patterson AFB, Ohio—Brush 


Bervllium ( o., ¢ leveland has been 
awarded a $330,000 USAF contract to 
develop manufacturing techniques for 
the production of sheet b rvilium 


Because beryllium is light in weight 


and can retain its strength at tempera 
tures up to 1,500] the Air Force look 


to the metal for wide application in 
high-speed aircraft and missiles 

Ihree times stronger than steel but 
only two-thirds as heavy as aluminum 
bervllium is expensive. Estimated in 
stalled cost of a bervilium structure 


$75 to $100 a pound, compar 
to $40 a pound for aluminum 

USAF estimates that an all-bervllium 
Mach 2:5 fighter would weigh 16,000 
lb. less made of 
steel. Besides its heat-resistant qualities, 
the bervllium aircraft would have an 
iltitude 


than the same plan 


estimated § superiority in 
and 16 

In a transport plane, airframe weight 
can be cut by 50% as compared 
aluminum allovs and effective range in 
creased 40 

The Brush contract calls for develop 
ment of from 
pressed powder slabs. It was awarded 
by the Manufacturing Methods Branch 
of the Air Materie] Command 


Increase in range 


with 


rolled sheet bervilium 


Convair Establishes Unit 
To Procure Subsystems 

Convair Fort Worth has established a 
new department charged with manag 
ing procurement of subsystems, which 
represent almost 50% of Convair’s cost 
in production of B-58 bombers. New 
department will be headed by Robert 
Kahn, former manager of material. Fort 
Worth Division also is merging material 
and outside production departments 
into a single department headed by 
S. E. G. Hillman, former manager of 
outside production. 
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How Computers Speed Preliminary Design 


By Robert F. Mawhinney 1utomatic machines are becoming avail (he speed of the digital machines i 
Svnthesization is the term applied to able to do just that. For those of us en what makes the process attractive. If 
\ CSlZ: Oo s € ¢ ¢ t¢ 4 
1 aut eine mputin ma mh pro raged in preliminary design and pel we Can Compare the process to the nor 
nh aut atic CO g mac C oC 


mal manual means of preliminary d 
sign, on the IBM 650 the time for com So 


formance evaluation work this synthesis 


ess used in the preliminary design of : 
process is one of many such labor saving 





an airplane. By this process the broad t- 
seiiatiness deiteen weshions of slaiun on devices that are currently becoming pletion is approximately one hour, onc 
elim desis oblem of s ga 
sirplan a ad tain ' 2 uilable ll the required information is in th 
! < 4 U cc i cc i nS U c " 
he process is used to m param machine 
quirements can be completed in a mat- Phe proce ? ae ee . i 
a” Se Ch sae tall Dens nasi eter studies such as wing area studies On the newer digital machines th 
ter of minutes e€ scope O € process 
ee il iis aaaal ah re. that tail size studies and so on. Each change time is on the ordes of one minute 
COVCTS ; 0 ee € y ce og { < es . ‘ 
mbes int 4 " aes, dons “arene of a parameter requires a new design br It takes weeks of engineering effort, « 
ormally go oO; € ‘ desig ! : 
5 | sd the process of iteration. Because of the pending on the type of airplane, to cor 
erodyvnamics, thermodvnamics, layout : : 
“rae seyyenente 9H call iteneines increasing complexity and higher pet plete a manual preliminary design 
dita + C FILTS TiC St 4 cs 
° ° , formance requirements of present day We all know that nobody gets som 
lor vears we men have been watch 4] 7. eg" 
t] ; 5 cntieatie statin uircraft, to do the many necessary pa hing for nothing, so let’s look at th 
hg 1¢ yrog ess O { ‘ ¢ < cs . 
"Hy 4 rameter studies manually becomes an limitations 
n the home such as washing machines ' Ldn Goal 1] t bi ron 
= 1] } : take th LmOs IN POSssi DiC ISK 1¢ macnine S¢ up Clie Can rut 
ni aryers se machines iKC C Ch : be | } _ f sar A [ | 
is svnthesization process has b« into weeks of eftor itself niess 
drudgery out of housework. I know that | 
pe a Bog aes eatin sniiinstedl Yo ome an excellent tool in the prelim parameter study is desired the proc 
lave pee ee ya C egriecre¢ ( whe 
ee stein te od vailabl Z take th inary design phase of an airplane. By may not be used because of the time 
iuse no i was available to take the 
' - bitin caeniiiiin sat od using it the many parameters that can ind economics of the set-up time for 
drudgery or repe e operation out o : 
oe r lt theo» that finall iffect the design can be investigated in just one airplane design 
1s Omece wo 1 iC Ss < \ 
PI 1 very short time. Because of the time Ihe engineering data and operation 
esi ' saving, parameters can be investigated ire represented in the machine b 
, y i I £1 . " 
Ganaent ran more thoroughh quations. ‘These equations necessaril 
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: TYPE: INTERCEPTOR 
: RADIUS: 500 NAUTICAL 
+ COMBAT: 5 MIN. AT MACH. 2.0,60,000FT 
ARMAMENT: | MODEL 2 MISSILE 
ELECTRONICS: | MODEL Q RADAR 
CONFIGURATION: 60° DELTA WING. NO 
; HORIZONTAL TAIL 
ENGINE: | TURBOJET 
MISC: ALL FUEL MUST BE CARRIED IN FUSELAGE 
3 4 
ipproximate many of the engi iC But all of the in deci E ° D ik 
icering functions ‘or ‘example, it's n hoices and data are provided b neineer escribes 
tty difficult to express in equation — the engine in the different phas« Rapid Design Process 
rm the layout drawing function, of The machine ni th ilculat 
Inding space ind locating difterent ing that the engineers tell it a It Speed-up of the preliminary design of 
components. The closeness of the ap las th functions; can do arith aircraft through the use of a digital com 
proximations depends on the complex netic, 2) it has a memory, and 3) it can puter is described here by a senior 
tv of the equation which directly af make comparative decisions Other than aerodynamic engineer at Convair (San 
fects the machine set up time these functions electronic brain Diego). his comprehensive method 
”? Cherefore, there is a trade-off; more pretty stupid compared to the human considers the aerodynamic, powerplant, 
uracy of the equations costs more brain. It has no instinct and it can't weight and structural aspects of design. 
t-up time. On h problem a human _ think f tself at all Convair has found that extremely com 
SCT l LTC li Ca pro ¢ l ldl il CI I ° ‘ 
n must be ade as to the ma Ihere a nig ¢ , r plete studies showing the effect of every 
i t-up tit eauired. It ca hows an wnt h } possible combination of variables can be 
( ( ti ' ii 4 ati it a4 i | il i AA 
1 that time will brine mor it can d = made quickly once preliminary design 
uations with ] up tim 1 2) it has absolutel ave personnel become proficient in program 
qu rons \ I ICSS ( l ( Dp | Z | SO ¢ 
4 thads a1 luate a" mo on rk. J nid rebel at ming the computer 
+] P ' lie Similar studies and programs are un 
ence 1S game re petitive l tO 
Another point to b ueht th Th hine th fore n] nart derway in a number of aircraft firms 
the fact th t th é, wiite’ wn nly 2 the engin who tells it vy wm J Aviation Week is publishing this Con 
is the inputs. This is true for an Phe proce tself is purel thm vair paper for its educational value to 
f pr wh hit th it that ecal . +} eee ' n those in the industry not familiar with 
oblem u he point s th CVE ni l 
a ae ettel mo tion form. Th 1, th preliminary design work and to give 
I 0 iv ic l ici¢ qigvital 1 On I at id g | 
lh nent th ein tal machin ’ those working in this design phase an 
un he inputs are the engu y 
+] lif r win ine ph | : nual opportunity to compare their methods 
aiiterent enginecring Has I " 
} j “el , +] 1] with procedures used elsewher 
nt ean that these enginecc ire n | 
to tl f it end of th a: } +] : A quick preliminary design method 
1K ito ik Tront cna ¢ C iit I } cs 
} ' } id . fuel for tl f th ‘ , was presented in Aviation Week May 20 
KK oO me YI 1K uy iS 1¢ 0 if l ) ! ( os 
yrrocess. Even though I have heard thi if it t n 1} pag 5; it was devise by Sherman 
ted_ it 1a | lassified mur +} Brunk, another Convair engineer 
ed. 1f wouk Cc ¢C ssine¢ is I II ( 
° _ 
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Machining a solid shaft from 
4340 alloy for compressor 

of industrial gas turbine used 
on gas-transmission pipeline. 


Contour-machining the inner 
and outer surfaces of forging 
used in liquid-propellant 
fuel tank for missiles. 


BOOKLET AW-158 
which describes 

the facilities of 

the Jet Division. 








Whether you are building aircraft-type 
missiles or ordnance-type, the facilities of 
the Jet Division can be an important part 


of your production line. 


More than 4500 modern machine tools, 
from giant horizontal and vertical lathes to 
tiny automatic screw machines, are available 


to handle production on any missile 





project. Our experience in metals includes 


MISSILE PARTS ) na i 
alloy steel, stainless, aluminum, titanium, 
UP TO 72 INCHES IN and all the metals now going into missiles. 
DIAMETER MACHINED AT We are manned and tooled to handle 


every step of any project... 


THE JET DIVISION design, engineering, machining, welding, 
heat-treatment, and testing. 

Only the Jet Division can give you such 
complete design, engineering, and production 
facilities, with the experienced men 
to handle the job to your satisfaction. 

One of our sales engineers will call 
whenever you set the time to describe our 
complete facilities in details to 
meet your needs. 


| 


JET DIVISION 


Thompson Products, /nc. 


CLEVELAND 17, OHIO 


67 











achievement in the anatomy of control 


Meeting ever higher standards for performance and reliability demands persis- 
tent, successful application of new engineering concepts to produce the 
electronic brains, the nerves, the muscles of control. In this continuing evolution 
of the hardware of sense, intelligence and reaction, our measure of success is 
this: Today, United Control equipment, systems and accessories are used by every 
major aircraft manufacturer for the nation’s most advanced missiles, supersonic 


fighters and bombers, and commercial jetliners. 





UNITED CONTROL CORPORATION 
4540 Union Bay Place « Seattle 5, Washington 





Temperature Control Systems ¢ Transducers and Computers « Valves and Actuators 
Flight Control Systems e« Cryogénic Devices « Flight Instrumentation 
Servo Systems e Liquid Level Controis « Data Processing and Presentation Systems 


*Anatomcal drawing by permission Webster's New International Dictionary. 2nd Edition. Copyright, 1934 1939, 1945, 1950, 1953, 1954, 1957, by G. BC. Merriam Co. 
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simpler than any that has been used at 
Convair and is only useful for explana 
tion purposes. ‘The inclusion of more 
complication in the details would onl; 
prolong the discussion and tend to con 
fuse the explanation of this broad sub 
pect 


Preliminary Design Problem 


First of all, let us look at the pr 
liminary design problem itself as shown 
on slide 1. There seems to be no plac 
to start. An airplane cannot be calcu 
lated in the normal sense of the word 
The engine size depends upon the air 
plane size but then the airplane size als 
depends on the engine size. This means 
that an airplane design results from 
balance of all the components of th 
airplane to do a certain job 

Usually a design is started with an 
estimate of the weights and sizes of th 
airplane components. The flow diagran 
on slide l has been described In Wor 
form in many of the early texts on ai 
plane design. This flow diagram is used 
today throughout the aircraft indust1 
and is just as good for modern day air 
craft as it was in the days of struts an 
guv wires. There may be some modifica 
tions to the flow diagram depending 
upon the particular airplane and con 
pany practices 

Before any airplane des 


mm can 
started a set of specifications 

quired. These specifications are usuall 
furnished in good detail by the cus 


tomer especially if the customer is 


government agency However, man 
times specihcations must originate with 
in the company itself and sometimes 
have to be made by the airplane de 
signe! 


With the specifications an estimat 
of the weights and sizes of all the com 
ponents of the airplane is made. Onc 
this has been done the drag of the air 
plane can be estimated through th« 
flight regime. The engine is usually de 
signed to meet the high speed cond 
tion of the airplane. At the high speed 
the engine thrust must at least equal 
the airplane drag 

Knowing the drag, the engine siz 
can be determined from its thrust r 
quirement and an engine check mad 
to determine if the calculated engin 
size agrees with the engine that was esti 
mated in the weights and sizes plot. If 
the engine size does not check, a new 
weights and sizes estimate must be mack 
and this first loop re-started. When the 
engine size does finally check, perform 
ance of the airplane can be calculated 

The weights and sizes estimate has 
allowed a certain amount of fuei that 
can be used in the performance of the 
airplane. The performance is then cal 
culated with this fuel in an effort to 
match the specified performance. At 
the end of the performance calcula 
tions, a performance check is made to 
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ce if the calculated performance does 
heck with the specified performance 
If the performance does not check, the 
whole problem must be re-started with 
revised estimates in the weights and 
sizes block. When the performance does 
finally check, the airplane design is com 
pleted 

Slide 2 shows. the flow diagram for 
the synthesis method as used in the 
omputing machine. This diagram is 
ery similar to the one we just looked 
it. However, you will notice that there 

in additional block immediately after 
the specifications called machine set-up 
lt is here that all the different engi 
neering phases must instruct the ma 
hine on how to design the respective 
parts of the airplane. Also the flow dia- 
ram itself must be read into the ma 
hines so that the machine can perform 
the balancing problem of airplane de- 
on 

You will also notice that the pertorm 
nce loop has been divided into two 
ops. The sample design that we will 

is an illustration will be an inter 
eptor type of airplane. Therefore, a 


dius type of mission is required where 
the urplane must intercept the target 


g 
t a certain radius from its base, i.e., the 
inge out must equal the range back 
[he performance calculations are di 
ided into an out leg and a return leg 
ind the first check is a takeoff weight 
to combat weight ratio check for the 
ut leg of the mission. The last check 
1 combat weight check for the return 
The return leg, in this particular 
mple, is calculated in reverse in order 
to solve for the combat weight. Per 


rmance can usually be calculated 
ither backward or forward but the 
lirplane can only fly forward 


Design Specifications 


\ brief set of specifications for our 
mple design is shown on slide 
vhich are extremely simple as far as 
pecifications go. Usually in order to 
lesign an airplane, specifications extend 
many pages. The sample design will be 
ery simplified in order to explain the 
form of the equations used and the phil 
osophy behind this form. Many of the 
letails of the equations have been elim 
inated since they would only tend to 
onfuse the explanation. These specifi- 
ations are purely arbitrary and any simi- 
larity to a real airplane is purely coin- 
idental 
lor the sample design, it is assumed 
that the engine is “rubberized.” Some- 
times engine manufacturers have not 
frozen the size of their future engines. 
[t will be assumed here that the engine 
make has been chosen but the size of 
the engine, as well as the size of the 
iirplane, must be determined by pre- 
liminary design. 

A weight breakdown of our sample 
iirplane is shown in slide +. In order to 
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illow the airplane to grow and shrink such as wing, fuselage, landing geat 


in its preliminary design, the takeoff All of these items will vary in weight 
weight must be broken down as is and size except the fixed weight items 
shown here The fixed weight, Wrix, Ihe structural weight can be broken 
is composed of all components that are down still further as shown on slide 
fixed by the mission requirements I would like to emphasize that these 
he pilot, the missile, and the radar expressions are ver implified and ar 
set fall into the category and will not not those that have been used by Con 
grow or shrink with the airplane since vair. However, the e the purpo 
they are independent of the airplane's _ of demonstrating the form of the weight 
size. A powerplant weight, Wer, will expressions The wing weight is obvi 
vary with the amount of thrust required ously a function of its wing area Lh 
from the engine. The fuel weight, Wr, — tail weight is ilso a function of wing 
depends on the performance require rea with a stability requirement that 
ments as outlined in the specifications the tail area to wing area must rem 
he structural weight, Wsr, includes onstant 
ill of the structural items of the airplane The landing gea ht pend 
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WEIGHT REDUCTION 
HIGH RIGIDITY 

SHOCK RESISTANCE 
FATIGUE RESISTANCE 


We can furnish you with complete 


SUB - ASSEMBLIES 


ready for immediate use 


For any technical structural requirement, we 

MK can supply you with a complete finished 

% honeycomb structure component. Send prints 
for quotations, recommendations and samples. 


THE ALBANO [OMPANY. Inc. 
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the airplane takeoff weight since it must 
support the airplane under these condi- 
tions. The fuselage weight depends on 
the fuel weight since it was specified 
that all fuel must be carried in the fuse 
lage. The powerplant weight is a direct 
function of the sea level static thrust of 
the engine. All of the K factors are con 
stants and must be determined bv the 
airplane designer for the particular air 
plane he is designing. This has been 
done by the usu al procedure of layout 
drawings and weight estimations for the 
airplane in question. 

hese expressions are extremely sim 
ple and for any particular airplane de- 
sign it would be up to the engineer to 
make them more complex so that a bet- 
ter representation of the airplane would 
be obtained. These weight equations, 
for this simple case, also design the sizes 
of the different components. For a par- 
ticular component the weight is pro 
portional to the volume. These weight 
equations allow all of the different com- 
ponents of the airplane to be “rubber 
ized” and therefore grow or shrink as is 
necessary to meet this specification 

I'he “rubberized” engine concept 1s 
shown on slide 6. The upper left curve 


demonstrates how the engine thrust 


WING AREA STUDY 





varies. For our par- 
proportionately more 
thrust will be obtained from a larger 
engine. Thrust vs. Mach number curve 
will have the same shape except that 
the entire curve will be shifted up for a 
larger engine. 


and engine size 
ticular engine, 


Uses Equations 


I'he machine process uses equations 
through all of the design phases. The 
maximum thrust is calculated in equa 
tion form as a function of Mach num 
ber and pressure ratio as shown on slide 
6. F* is a function of Mach number 
and can be represented as such by a 
polynomial. The pressure ratio is a 
function of altitude and is given for 
whatever standard atmosphere is used 
For our simplified engine the maximum 
thrust over the entire flight regime is 
calculated from these two functions 
The fuel flow is represented in exactly 
the same manner. 

For our interceptor, maximum en 
gine performance is used in most of the 
mission phases. ‘The only exception is 
the cruise and the engine performance 
for the cruise as shown on slide 7. Both 
the cruise out and the back are 
accomplished at the same Mach num 


CTUISC 





; AIRPLANE GROWTH DUE TO 
: mA OR UE 


10 


ber so that only one partial power curve 
is required. Again an equation can be 
fitted to the curve as shown here so 
that the per cent fuel flow can be dete: 
mined by whatever per cent of maxi 
mum power is required for cruise 

For our simplified case, it is assumed 
that this curve is independent of alti 
tude. You will notice that the fuel flow 
increases at military power where the 
afterburner must be turned on to ob 
tain higher thrust. The maximum 
power represents 100%F and 100%F1 
For an airplane that requires partial 
power at other Mach numbers this sam« 
form of curve would be entered into 
the machine at the particular Mach 
number. The cruise of our airplanc 
would occur below military power at 
the lower fuel flows. 

Ihe drag of our sample interceptor 
is expressed by a simple parabola as 
shown in slide 8. The drag coefficient 
is composed of a zero lift drag com 
ponent and a drag-due-to-lift compon 
ent. This drag-due-to-lift factor, K, is a 
function of Mach number as shown in 
the lower left curve. In the subsonic 
regime, K can be found by the well 
known expression 1/*ARe. K depends 
upon wing planform in both the sub 
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11 MACH. No. RANGE 
ind supersonic regimes and _ its ubsonic climb to cruise altitud i ratio of takeoff ht t 
iation with Mach number can_ be ubsonic cruise and then an acceleration veight can be found a heck of 
termined by theoretical, experimental ind climb to combat position. The per it leg of the m 
inv other means available. A poh tormance calculations are normally done Ihe return leg of tl 
nomial can be written to CXPIcss K isa | the use of equations s that there 3 hown on slide 11. You ill rem 
function of Mach number nothing new in this part of the synthe before that | mentioned th turn 
The zero lift drag is shown on slide process. Takeoff allowance is a fixed 1s calculated backwar Starting wit! 
lor our airplane it 1s composed of time allowance at a power setting to a the empty weight, \ the landing 
friction drag and wave drag. Wave drag, count for warmup, takeoff and acceler erves are calculated. These usually 
course, 1s zero in the subsonic r ition to climb speed. The subsonic ist of a fixed percent f total 
gime, Both of these drags are calculated climb and the cruise are calculated bi plane fuel 
the machine using the expressions as normal procedure as is the acceleration Next the cruise is calculates t] 
hown. A friction coefhcient can be nd climb block entire radius of the mission. The 
en for the Reynolds number of the bat allowance has been specified Ve 
rplane and the machine can calculate Total Range minutes at Mach 2 100 ft. Thi 
wetted area in order to find the fric You will notice that there are threc would be done at maximum power an 
on drag range blocks in the out leg of the mis illow the interceptor to locate the ta 
The wave drag calculation is made in _ sion. The range, or total radius of the get, lock on, launch the missile, an 
much the same manner. Wave drag co iirplane, has been specified as 500 nau escape from the blast area. There is onh 
ient based on frontal area would be _ tical miles. ‘Therefore, the total range ne cruise block in the return leg so n 
en and the machine calculates tron of these three blocks must equal 500 range loop is req Wired 
il area in order to find the wave drag nautica! miles. The range of the sub The result of the return leg calcul 
[hese drag expressions can be made _ sonic climb cannot be modified but the tion is combat weight. This combat 
more complex in order to fit the drag — cruise range can weight constitutes the check of th 
estimates of the airplane to be designed \ range check must be made after the process as shown on slide 2. You wil 
ihe acceptable degree of simplifica- acceleration and climb to adjust the notice that in the previous discussion 
tion on all of these equations is up to — cruise This range check will send the we have explained the form of th 
the engineer calculation back to the cruise until the equations in all of the blocks shown on 
lhe out leg of the mission is shown — total range checks with 500 nautical lide 2 
in slide 10. Starting with the takeoff miles. When the check is made, a com These equations for the most 
weight, the out leg consists of takeoff, bat weight has been calculated and the have been extremely simple in order t 
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a little 
means 
a lot,.. 





in every choice situation 





As in many things, a little care goes a long way. 
For instance, selecting the right relay. Take the HG-2SM-R, 
| for instance. Here's a new concept in sub-miniature 
| relays by Hi-G. Only 1” and 4%” long.. 
diameter .635... operating frequencies from DC to 
10,000 cycles per second ... meets MIL-R-25018 ... 
with maximum operating temperature up to 
140° C. Write today for complete details, 


— 


BRADLEY FIELD * WINDSOR LOCKS, CONN, 





TRANSDUCERS 
for 
ABSOLUTE, DIFFERENTIAL 
or GAGE PRESSURES 


Outputs linear with pressure, © 


pressure altitude 
and air speed. 


For Recording, Control and © 


Indicating in Industry. 


Write for complete 
technical information 


COLVIN LABORATORIES, INC. 





Electro-mechanical 
instrumentation for aircraft, 
missiles, and industry 
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clarify the explanation. It is up to the 
design engineer to derive his own equa 
tions for these blocks using the form 
that has been exnlained herein. When 
the last check 
completed the preliminary design prob 
lem is balanced and therefore finished. 

When the design balance is accom 
plished, the type of results that are 


of our sample design is 


given by the svnthesis process are shown 
on slide 12. Dimensions of many of the 
components are given so that they can 
be drawn to scale. ‘The thrust and drag, 
in pounds, are given indirectly over the 
complete flight regime of the airplane 
\ weight breakdown is also obtained 
Many of the weight items are given di 
rectly but some must be obtained indi 
rectly by known ratios to the other 
components 

Complete mission perform mice 1S also 
given; the mission profile along with a 
weight vs. range plot. All of these re 
sults represent the absolute values that 
result from the balance of the airplane 
to meet the specified requirements 


Optimum Design 


[his machine process is very useful 
in making parameter studies that are 
necessary to obtain an optimum design. 
One such parameter study is shown on 
slide 13 and is actually a wing area study 
but is plotted as takeoff weight vs. com 
bat wing loading. The larger wing is at 
the left side of the curve. In this par- 
ticular study we wanted to optimize the 
airplane to have the lowest takeoff 
weight 

Since airplane costs are roughly pro- 
portional to the weight of the airplane, 
the minimum point on this curve repre 
sents the lowest cost airplane to meet 
the requirements. This may not always 
be the optimum criteria to use. For an 
interceptor airplane it may be highly 
desirable to reach the combat condition 
in the shortest possible time. The plot 
on slide 13 would then be time to com- 
bat vs. combat wing loading in order to 
choose the optimum design. 

Changing any parameter, such as 
wing area, affects all other components 
of the airplane and the only way to 
make a true parameter study is to re 
design the airplane for each parameter 
change. Every point on the curve on 
slide 13 represents a re-designed airplane 
with the effect of the wing area change 
on all different engineering phases in 
cluded. 

Ihe re-design is a relatively simple 
process with this method because it 
represents only an input change and 
the machine proceeds through the 
laborious re-design itself. To duplicate 
such a study by hand would cost a 
prohibitive amount of time. 

Two more parameter studies are 
shown on slide 14. ‘The strength to 
weight ratio of different structures can 
be investigated as a function of take- 


ee a 


| ENGINE COMPARISON 





a 
Rij eeetees fit 
off weight. Here it is shown as the 


strength to weight ratio of structural 
material increases the takeoff weight of 





the airplane decreases. 

I'wo typically structural materials are 
shown on this curve, aluminum and 
titanium. ‘T’o fully evaluate any tvpe of 
structure, a parameter study as shown 
here would have to be made. ‘lhe energ\ 
contained in the fuel also has a large 
effect on the takeoff weight of the a 
plane. By changing to a higher energy) 
fuel than that currently used, the take 
off weight reduced. Ever 
point on both of these curves represents 


would be 


a re-designed airplane as do the points 

on the wing area study just discussed 
Ihe discussion of the effect of struc 

ture on the overall weight of the air 


discussion of 


plane brings about a 
growth factor. Growth factor has been 
defined as the overall. airplane weight 
increase divided by the causing weight 
addition. Actually growth factor on an 
airplane varies with the weight addition 
itself. By adding 1 Ib. of weight the 
airplane may grow 5 Ib., but by adding 
100 Ib. of weight the airplane may grow 
600 |b 

Ihe growth factor, therefore, in 
creases as the weight addition increases 
As shown on slide 15 there are two 
different kinds of growth factor; a 
growth factor for fixed weight, “rx 
and a growth factor for structural 
weight, “STRUCTURE. 

By adding a fixed weight to the ai 
plane, such as another missile, the ait 
plane must grow in order to carry this 
additional weight throughout the re 
quired mission. By adding an increas¢ 
in wing weight to the airplane the air 
plane must grow in order to carry this 
increased wing weight, however, the 
wing must grow a little to support the 
increased airplane weight and therefore 
the wing weight will increase a little 
more. ‘Therefore, a structure weight 
growth factor is higher than a fixed 
weight growth factor. Both growth 
factors increase with weight addition 

Another type of study is shown on 
slide 16. By increasing the radius of 
the mission the takeoff weight of the 
airplane will increase. As you see, at the 
higher values of radius the takeoff weight 
increases rapidly. There is some radius 
beyond which the airplane could not 
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operate no matter how large it is made. 
Other performance items could be in 
vestigated in the same manner, such as 
speed increase or altitude increase. 

Another parameter study is shown on 
slide 17. Actually, this comparison is a 
by-product of this synthesis process. 
[he sample interceptor that we used 
did not include any requirements for a 
speed altitude plot except for the com- 
bat conditions at Mach 2, 60,000 ft. 
Slide 17 shows a comparison of three 
different engines that could be used 
to meet the combat condition of our 
interceptor, a turbojet, a turbofan and a 
ramjet. 


Low Speed Performance 


However, the performance of this air- 
plane at lower speeds is of interest and 
as is seen here, the turbofan and ramjet 
performances are inferior to that of the 
turbojet below the combat speed. The 
entire flight regime of the airplane is 
represented by the area enclosed by 
these curves. ‘The ramjet performance 


goes to zero at some low speed and it 





Airship Tows 40-ft. Boat 


Is an 


is obvious that this airplane neec 
additional engine in order to reach the 
high speed condition. 

Besides the parameter studies that I 
have just mentioned there are many 
others that could be evaluated; tail size, 
wing planform, fuselage shape, etc. ‘The 
takeoff weight is not the only criteria 
for optimization. It may be more im- 
portant to reach combat in the mini- 
mum time. The design then would be 
optimized on a minimum time to com- 
bat. Operating costs may also be an 
optimization criteria 

Some parameters do not affect all of 
the engineering phases directly. Land 
ing gear, for example, may not affect 
aerodvnamics, however, all of 
changes necessitate a new balance in 
order to completely evaluate their ef- 
tects. 

The machine 
here is not limited as the sample may 
suggest. Different parameters may be 
fixed such as the engine. lor an air 
plane design, there is usually a number 
of fixed engines that are available and 


these 


process as de scribed 


Navy Goodyear ZPG-1 airship tows a 40-ft. utility boat on Albemarle Sound, N. C., during 
evaluation tests conducted to determine the suitability of the airship for aerial mine- 


sweeping. Series of sea anchors were streamed from the boat to develop high drag loads. 
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these must be used in the design. The 
engine, in this case, cannot be “rubber 
ized 

Other parts of the airplane may also 
be fixed, such as the wing area. This 
fixing can be carried into the extreme so 
that the entire airplane will not grow or 
shrink and the machine process becomes 
only a performance calculation. With 
this versatility, the process can be used 
in different phases of the airplane de 
sign. In the preliminary design phase it 
can be used as a tool for parameter 
studies. By fixing the engine to a cer 
tain size specified engines can be evalu 
ted and by freezing the overall airplane 


Precision in 





size, performance can be investigated. 

I have tried broad 
subject in a very short period of time 
Because of this I have eliminated most 
of the details of the process. However, 
I have covered the form used. Synthesiz 
ation 1s a computing machine process 
used in the preliminary design of an 
airplane. All of the engineering phases 
normally used in preliminary design are 
represented in the machine in equation 
form 

Limitation of these processes are the 
machine set-up time that 1s required 
and the accuracy of the equation ap- 
proximations to the different engineer 


to cover a very 


Subminiature gyros consistently 
exceed 1000-hour life test 


* 


\ / 


(1.) 1500 hrs. @ 200°F block temp. 
(2. 2000 hrs. @ 150°F block temp. 


3.)0ld Faithful exceeds 3000 hours 
and continues strong 
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Massachusetts 





ing phases. It has bec found to be a 
verv useful tool in the preliminary de 
sign phase in order to make the many 
parameter studies that are necessary 
in order to arrive at the optimum air- 
plane design. 
































2—swivel seat, 
5—annular 


details: 1—cockpit, 


4—annular 


VTOL 
3—turbojet, 
wing struts, 6—control surfaces for normal 
flight, 7—directicnal 8—under- 
carriage, 9—air intakes. 


~ . r 
Snecma Designs VTOL 
I “" - r 
For Flying Atar Tests 
Paris—Snecma will design a prototype 
VTOL aircraft to confirm in flight the 
windtunnel data it has compiled on the 
annular wing concept. Flights will be 
speed-limited and no attempt will be 
made to use the ultimate powerplant 
arrangement in which the annular wing 
becomes the outer shell of a ramjet 
Airflow effects during simulated verti 
cal descents of the Snecma “Flying 
Atar” have been approximated during a 
series of tests on a moving railway train 
(AW Nov. 11, p. 37). Vehicle in these 
tests was the C 400 P.3, developed as 
the third stage in the “Flying Atar” 
program (AW Aug. 5, p. 50). The 
C 400 P.3 was mounted on a flat car 
and hauled at high speed over a stretch 
of track by a pair of locomotives from 
SNCF, the French national railway. 
The “Flying Atar” was positioned 


i oO 
wing, 


nozzle, 
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Lorizontally with the tailpipe pointing 
forward so that airflow around the en- 
gine would simulate conditions during 
1 fairly rapid vertical descent. ‘Train 
speeds between 25 and 50 mph. werc 
used during the test “e 

Snecma savs tests of the C 400 P.3 
which, among other things, are ex 
pected to give much useful data on the 
unusual gimbaled pilot seat, will be fol 
lowed by tests on the prototype shown 
in sectioned form here. Transition to 
ind from the vertical flight regime will 
lso be done in this fourth vehicle's 
flight tests. 


PRODUCTION BRIEFING 





Booz-Allen & Hamilton, manage 
nent consultants, New York, told Avia- 
rion Week that since 1950 they com 
pleted over 160 confidential assign 
ments for seven aircraft manufacturers 
In addition they said they did other 
consulting work for a number of an 
raft parts manufacturers. They com- 
pleted 40 assignments for four airlines 
during that time as well as other as 
signments pertaining to aviation for the 
government and other agencies \t 
present Booz-Allen & Hamilton's sub 
sidiarv, Applied Research, Inc., Chi- 
cago, Ill., has been doing research on 
intermittent combustion gas turbines 
nd other projects 


Cartridge cases made out of Cycolac 
plastic (right) are lighter in weight and 
dequate in performance in compari 
son with usual brass cases, according to 
the Marbon Chemical Division, Borg 
Warner Corp., Gary, Ind., which makes 
the high-impact resin. Tests made at 
the U. S. Naval Ordnance Laboratory, 





White Oak, Silver Springs, Md., were 
said to show that the Cvcolac cases, 
which weigh 2.5 Ib. compared to 5.9 Ib. 
for the brass, were able to withstand 
gas pressures ranging from 6,000-35,000 
psi. and momentary flame temperatures 
exceeding 4,000F at the instant of per- 
cussion and in some instances have been 


e-used up to six firings 
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a pressure pickup 


smaller than a dime 





withstands 200 G's 


CEC’s new miniature Type 4-320 Pressure Pickup 

Operates at line pressures up to 300 psi . . . measures 

differential pressures in ranges from + 7.5 psid to 
50 psid, and gage pressures in the 

25 psig and 50 psig ranges. 

Ideal for airborne applications, the 4-320 

features extremely small size (diaphragm 

diameter .475” x 4%” nominal thickness), light 

weight (4 grams), and ability to operate over 

a compensated temperature range of 

—65 to +250°F 

Also available is the new Type 4-321 Pressure 

Pickup, which extends the applications 

of the 4-320 by providing it with a stainless-steel 

casing, one inch square and 3%” thick. Although 

designed particularly for differential 

measurements, the 4-321 can be used for gage 

pressures by venting the reference inlet to 

atmospheric pressure. Write for 

Bulletin CEC 1579-X3. 


Transducer Division cee} 
Consolidated 





Electrodynamics — 


} : + 
300 North Sierra Madre Villa, Pasadena, Calif 
ca 
RECOGNIZED LEADERS IN GALVANOMETERS, TELEMETRY, a . 
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AT AVIONIC conventions, engineers spend twice as much time visiting exhibits as in listening to papers, recent survey shows. 


AVIONICS 








Quality of Papers Sinks, Engineers Say 


By Philip J. Klass 


New York 
papers read at avionic 
dechning, judging from remarks written 
by engineers who responded to an 
AVIATION WEEK Survey. 

Many ideas for improving the useful 


Quality of technical 
conventions 15 


ness of technical conventions as a me 
dium for interchanging scientific infor 
SUTVES 

sent to 


mation were revealed by the 

Survey questionnaires were 
nearly 500 engineers picked at random 
from those who attended the last West 
ern Electronic Convention. More than 
200 of the engineers filled in and re 
turned the forms. 

Letter which accompanied question 
naire emphasized that survey was not 
intended to evaluate Wescon relative to 
conventions 


other national avionic 


Papers Rated 


Voluntary comments written by more 
than half the respondents indicate that 
the quality of technical papers has 
dropped, probably as a result of the 
mushrooming number of con 
ventions which now total more than 30 
per year. Half the papers were rated 

poor” or “fair,” the remaining § half 
being rated “good” or “excellent.’ 

AviATION WeEeExk’S survey reveals that 
engineers apparently spend nearly twice 
is much time visiting exhibitor’s booths 
is they do listening to technical papers 


avionic 
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Here are a few of the ideas which 
ippeared time and again in the 


provided on the survey form for write 


Space 


in sug 
e Preprints should be made 
prior to the talk to enable engineers to 
famiharize themselves with the 
matter and to permit them to prepare 
well thought-out questions. This would 
nable the speaker to devote his lim 
ited time to the most significant points 
without having to go into background 
long mathematical deri 


gestions 
available 


subject 


information or 
vations. Most conventions sponsored by 
the Institute of Radio 
like those conducted by 
the Aeronautical Sciences 
ciety of Automotive Engineers, 
provide preprints. Notable exception is 
the annual Davton Conference on Aero 
l bound vol 


Kngineers, un 
the Institute of 
ind the So 
do not 


nautical Electronics wher 
ume of papers is handed out at time of 
registration 
e Greater selectivity in choice of papers 
is badly needed, the survev indicates 
Many respondents urged that fewer 
papers be scheduled, limiting selection 
to those that offer “really new and cre 
ative Other representative com 
ments include 

“Eliminate papers which present in 
formation that has already been pub 
lished in trade and technical journals 

Another engineer “Make sure 
that papers deal with technical develop 
ments rather than merely a rehash of 


ideas.” 


SaVs 


another savs: “Papers 
devel yped hard 


ind uninteresting 


old ideas.” Still 
that describe recenth 
ware usually are dull 
except to others working on same sp 


cific tvpe of hardware.” 


Widespread Criticism 


Here are some of the most frequenth 
voiced criticisms that appeared as write 
in comments on the AviaTION WEEK 
survey forms 
¢ Too much math and complex circuit 
diagrams are included in oral presenta 
tion; should be left for the published 
version of the paper. One scientist 
wrote: “Very little information of a 
highly technical or theoretical natur 
is transferable to a convention audience 
Individuals working in the field 
can sometimes learn enough to ask ques 
tions of value to them. Preferably th« 
talk should report on original work in 
such a wav as to show significant results 
and stage of the development rather 
than the tedious details of its theoretical 
foundations.” 

e Too many “sales pitches” for 
pany products are passed off as technical 
papers. “It is a crving shame to waste 
the time of so many engineers in listen 
ing to a speaker plug the products his 
company makes,” is the comment of 
one engineer. 

e Too many _ simultaneous _ sessions 
which result in missing certain papers 
ot interest. One engineer says that most 


samme 


‘ 


com 
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technical conventions are “too much 
like a six ring circus.”” In this connec 
tion, several of those surveyed suggested 
that signs be posted in central locations 
ind outside conference TOOTHS to show 
what papers are currently being given 
ind which ones are next on the 


dule, to permit “‘session-hopping.” 


sche 


Novel Suggestion 


One of the most novel suggestions 
submitted urged that small conference 
rooms be set up and that speakers be 
wailable in these rooms at a specified 
time following their talk to answer de- 
tailed questions from those interested 
in pursuing the subject in greater detail 
than is possible in the general ques- 
tion-and-answel immediatelv 
tollowing each talk. 

I;-ngineers surveved were asked to in- 
icate the general nature of their work 
) order to determine whether this in- 
fluenced convention habits, likes and 
lislikes. Categories listed included re 
earch, development, design, svstem en- 
test and 
nanagement and miscellaneous. 

Of the more than 200. engineers who 


session 


gineering, evaluation, sales, 


eplied, 30% said their time was spent 
to technical papers, 55 in 
exhibitors and the 
technical bull sessions or on 
\spection tours sponsored by the West 
n Electronic Convention 


istening 
isiting remaining 


. in 


Analysis by Job 


\n analysis according to the type of 
ork reveals that research and design 
spent about 42% of thei 
listening to papers, almost 50 
nore than the average of the 
group, and 46% in visiting various ex 
bitors 

Sales engineers, on the other hand, 
pent only 8% of their time in tech- 


cal paper sessions and 73% in visit 


hnginecrs 
time 


entire 


ng booths 
\pproximatel 
pondents (164%) 
the Western 
me out of 
lavs, 19% 


one out of six re 
spent four days at 
Electronic Convention, 
five (214%) spent three 
spent two days and +3% 
pent only one day. 
lf an engineer had spent every pos- 
ible moment during the four-day con 
ention listening to technical papers, 
he might have heard approximately 40 
papers. 
\ breakdown of the total group shows 
how many papers were actually heard: 
© 34% of the group heard 20 or more 
papers, 
e 74% heard 16 to 20 papers. 
© 64% listened to 11 to 15 papers 
© 214% heard 6 to 10 papers. 
© 614% heard five papers or less. 
Aviation Week's survey asked re- 
spondents to indicate what percentage 


of the total technical papers they heard 


hould be rated in each of the follow 


ing four categories: excellent, good, fair 
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ALL REPLIES __FAIR ___POOR _ 
(COMBINED) __ 312 %e_ | 1642% | 
PERSONS WHO HEARD = a — a 
MORE THAN FIVE PAPERS 2i/2% | 312% _30%2% | 16%2% | 
RESEARCH | 24% | 32%% |  25%2% 18% 
DEVELOPMENT [ie%~ | 28% | 35%% 20% % _) 
DESIGN [ 14% | 30% | 3A% 16%2% | 
ae a oa 
SYSTEM ENGINEERING [25% _| 30% | 37% 1 8% 
TEST & EVALUATION = [ 264% | 36% “24% | 134% | 
SALES [ INSUFFICIENT RETURNS _ gts 
_j e ‘ 
MANAGEMENT | 18% | 33% | 25% | 24% | 
MISCELLANEOUS l 34 Yo | 26%% | 17% | 22%% | 








RATING of technical papers by more than 200 engineers who attended Wescon, based on 
usefulness and value, showing collective appraisal and analysis by type of engineering work 





EMPHASIS ON APPLICATION 


EMPHASIS ON APPLICATION. 


AUDIENCE KNOWLEDGE 


INFORMATION 


MOSTLY A'SALES PITCH" FOR 
COMPANY PRODUCTS 





TOO MUCH THEORY, TOO LITTLE 
TOO LITTLE THEORY, TOO MUCH 
ASSUMED TOO HIGH ALEVEL OF 
WASTED TIME ON WIDELY KNOWN 


TOO FEW NEW OR ORIGINAL IDEAS 





29% 























WHAT'S wrong with technical papers that fail to impress engineers is shown above in per- 
centage of more than 200 engineers surveyed who checked one or more of these taults 





nginee 
Here are some of the write-in com- 
ments on technical papers and con- 


ferences made by engineers in Aviation 
Week’s survey: 

e@ “Majority of papers 
unique to say and take too much time 


have nothing 
in arriving at an obvious conclusion.” 

e@ “Very little information of a highly 
technical or theoretical nature is trans- 
ferable to a convention audience.” 

e ‘Too many speakers attempt to pre- 
sent all the detailed theory and design 
details which they spent six months or 
understanding or developing 
20 minutes. It 


more in 
to a cold audience in 
can’t be done.” 

e “Tell us what it is, what it does and 
how good it is. Leave the math and 
gory details for the convention record.” 
© “Get rid of ‘sales pitches.’ This is not 
in good taste at technical sessions and 





‘rs Speak 


should be restricted to  exhibitor’s 
booths.” 
@ “Reduce 


prove quality. Discourage ‘warmed-over 


number of papers and im 
papers.” 

e “Papers should emphasize latest de 
velopments with details, math, proof, 
etc., left for published convention record 
for those who wish to wade through it.” 
e “Insist on dry run to prepare speakers 
in matters of delivery, timing and visual 
aids,” 

@ “Most of the 
what I have done’ type which have some 
educational value but do not stimulate 
the listener toward the solving of scien 
tific problems.” 

e “Hate speakers who have to read a 
prepared paper. 
Speaker who knows his subject doesn’t 
have to read it.” 


papers are ‘so this is 


I can read it myself. 
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HOW ENGINEERS SPENT THEIR TIME AT WESCON 
TECH. PAPERS VISITING EXHIBITORS 
























































OTHER 
*(COMBINED) oe 5% 1% | 
RESEARCH oa = 46% 1 12% | 
DEVELOPMENT [29% ‘| 56% | 15% | 
DESIGN =a Sa 46% [12% | 
SYSTEM ENGR. [29% 58% 113% | 
TEST & EVAL. [ 23% | 59% L_18% | 
SALES [8% c 73% a 
MANAGEMENT [20% [| 64% [16% _| 
MISC. [19% | 63% L. 18% | 














AVIATION WEEK survey reveals how engineers spend their time at avionic conventions. 
Analysis of returns according to type of work shows researchers and designers spend more 
time at technical sessions than do engineers engaged in sales and management. 





NUMBER OF DAYS 
SPENT AT WESCON 


16 /,% 





FOUR DAYS 





THREE DAYS 21, % 





TWO DAYS 19 % 





ONE DAY 43% 




















No. OF TECHNICAL 
PAPERS HEARD 


% OF TOTAL 
REPLIES 














21-25 —¢ 3o% 
16-20 | ¢ 7), % 
11-15 r—¢ 6),.% 
6-10 21), % 

paeemnnimny 


0-5 | 61% 
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ANALYSIS of more than 200 engineers surveyed shows percentage of total that spent one, 
two, three or four days at Wescon, also number of technical papers heard during stay. 


and poor. Analysis of all survey returns 
shows the following 

e Excellent—20°. 

© Good—30% . 

@ Fair—314%. 

e Poor—184°%. 

Because 614 of the engineers 
surveyed heard five or less papers, 
Aviation Week decided to make a 
separate analysis of returns only from 
those who had heard six or more papers. 
The results show surprising agreement 
with the appraisal made by the total 
group, as shown below. 

@ Excellent—211°%. 
© Good—314°. 

@ Fair—304%. 

@ Poor—164%. 

Analysis of returns according to the 
nature of the respondents’ work showed 
no great deviation from the overall 
average Development and design 
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engineers as a group were a little more 
critical than the average, giving only 
44% of the papers a rating of good 
or excellent, compared to 50% for the 
entire group. 

Engineers engaged in test and evalua- 
tion and system enginecring found the 
papers more useful, the former giving 
624% a rating of good or excellent, 
while the latter gave 55% one of the 
favorable ratings 


What's Wrong 


Prior to asking for write-in comments, 
the survey asked respondents to indicate 
principal shortcomings of those tech- 
nical papers which they thought were 
of little value. 

Survey listed _ six 
comings, with spaces for others to be 
written in, and engineers were asked 
to check one or more. 


possible — short 


Of the total replies, more than onc 


quarter (29%) indicted papers for 
containing too much theory and giving 
too little emphasis on application. Only 
4+% leveled the reverse criticism of too 
little theory and too much application 
emphasis. 

Twenty-six per cent criticized the 
papers for containing too few new or 
original ideas, and 21% accused the 
speaker of wasting time on information 
that was already widely known. Another 
214% criticized papers for being too 
much of a “‘sales pitch” for the speaker's 
company products, while 194% indicted 
the speaker for assuming too high a 
level of audience knowledge. 


Format Question 


Engineers surveved were asked 
whether they believed the usefulness of 
technical conferences would be im 
proved by a change in format. Three 
possible changes were listed and res 
pondents were instructed to check none, 
one or mor°e. 

e Thirty-seven per cent of respondents 
believed improvement would result by 
reducing number of papers delivered 
through greater selectivity and giving 
authors 40-50 min. for presentation 

e Seventeen per cent were in favor of 
limiting formal presentation to 10-15 
min. im order to provide additional 
time for discussion from the floor. 

e Twenty-seven per cent liked the idea 
of eliminating formal papers for certain 
subjects, like reliability, instrumenta 
tion, cooling, etc., and conducting an 
informal audience participation dis 
cussion seminar under the guidance of 
a qualified moderator. 

e Thirty per cent appeared satisfied with 
the existing format and did not check 
any of the above changes. 


Informal Seminars 


The survey indicates widespread 
criticism of technical papers for failure 
to meet the needs of the listeners by 
giving too much or too little detail ot 
presenting information of little value 
One advantage of a  seminar-tvp« 
session is that the audience, bv its 
questions and comments, can control 
the subject matter covered and direct 
the session along the lines of most 
widespread interest. 

Barry Controls Inc. recently held an 
informal one-day workshop seminar on 
the subject of shock and vibration. The 
more than +0 industry-military repre 
sentatives who attended were divided 
into three groups, each with a discus 
sion leader and an assigned area for 
discussion. 

AviaTIOn WEEK attended this Barry 
symposium and its on-the-spot observa- 
tion suggests that the seminar format is 
extremely effective in stimulating the 
interchange of useful technical informa 
tion. A subsequent Barry survey 
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questionnaire sent out to those who 
ittended confirmed this observation 
Seminar workshop format may not be 
suitable for where military 
security requires clearance for 


public comments. However, there are 


subjects 
prior 


many other areas, such as management 
techniques, reliability, cooling, instru 
mentation and production techniques, 
security is not a problem and 
where the seminar format 
ittempted to good advantage 


where 
might be 


AF Technieal Libraries Lack Funds 
For Book Purchases. Translations 


By James A. Fusca 
Air Force research scientists, and 
chnical personnel who monitor con 
racts, are handicapped in 
saining information about then respec 
tive fields because technical libraries at 
\ir Force research centers are unable to 
books or supply badh 
insufh 


‘ 


seriously 


purchase new 


eeded translations because of 
ient funds 

Not only have sharply limited budgets 
prevented the acquisition of new tech 
nical data but one of the Ai 
largest research libraries has about 45% 
of its total collection in storage because 


it has been refused funds for expanding 


| orce "s 


its shelf space. 

The resulting lack of communication 
1as caused duplication of entire research 
projects. A recently National 
Science Foundation report (NSF 57-35) 
gives the example of several American 
industrial laboratories spending five 
vears and at least $200,000 on studies of 
clectronic circuits for automatic transla 
tion. They subsequently learned that 
the Russians had completed and pub- 
lished results of an almost identical 
project in Soviet journals before their 


issued 


project started. 

The problem is not new. Shortly 
ifter World War II, General Electric, 
under an Air Force contract for the 
study of precipitation static, developed 

technique for seedmg clouds with dry 
ice and silver iodide crystals to produce 
rain The firm found, two vears after 
the start of its work, that drv ice seeding 
had been described in reports published 
n Holland during the period 1930-33, 
ithough hindsight showed the General 
Electric approach to be the better one 


Major Problems 


[he primary problems facing the Air 
| orce’s research libraries are 
e Lack of funds. Beginning with cut- 
backs in 1947, these 
to work with sharph curtailed budgets 
fiscal vear 
usually avail 


libraries have had 


Funds requested for the 
beginning July 1 are not 
ble before September or October while 
new budgets must be submitted in May 
funds received cover, in 
ost cases, only the urgently 
needed acquisitions and subscription re- 


Limited local 
most 


newals 


@ Delay. library ac 


Because technical 
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quisitions not with local 
funds are lumped with the 
for Au libraries for 
central procurement by Air Materiel 
Command, deiay in obtaining 


technical books is three to four months, 


purchased 
purchases 
Force recreational 


iverTagc 


although sometimes it has been as long 
as a year. In November, requisitions for 
technical documents submitted _ last 
July were returned by Air Materiel Com 
mand with instructions that they be 
reduced by 80% for budgetary reasons 
© Red tape. Typical channels for cen 
tral procurement by Air Materic] Com 
mand are: approval of requisition by 
Chief Librarian, approval by Chief of 
l‘echnical Information and Intelligence 
Office, approval by Command Librarian 
of Air Research and Development Com 
mand, submission to central procure 
ment contractor, contractor obtains ap 
proval of funds against the requisition 
from paying activity (Wilkins Al 
Depot, Shelby, Ohio), and finally con 
tractor orders items on requisition from 
publisher or dealer 

e Translations. These libraries have no 


funds for staff translators and are not 


uthorized to contract for translation 
One result that Air Force r 
laboratori caught by surprise b 
the Soviet’s use of 20 and 40 me. for 
telemetry in Sputniks I and II despit 
frequenci 


Car¢ h 


WCcIc 


two articles naming thes 
that appeared in the Russian magazin 


Radio last June 


e “Buy American” policy. Present rm 
quirement that all procurement of tech 
nical documents be through publi het 
ind dealers in thi ountry prevent 
contacts with foreign suppliers who not 
only are the sole source for some mat 
rial from lron Curtain countri t 
that could have even greater importan 
as sources in the event of wa 
Contract Monitors 

In administering research it 
placed with universities and imdust 
research laboratoric mtract monit 
ire responsible for having a thoroug! 


both of 
work in the field. ‘This is not simp 
avoid duplication of effort but also fi 


, 
the purpose of evaluating the result 


knowledge past and present 


; 


btained 


For example, a large electronics lab 


oratory recent! complet ada two-veal 
study for the Air Force of radiation 
fields from slots in large circular cylin 
acrs When the mitract 


pointed out that one onclusion of th 


monitol 


} 


study was at variance with results ob 


tained by Lord Rayleigh and publish« 


in the January, 1904, issue of Phil 
ophical Transactions, Lord Ra leigh 
was found to be mght and the report 


was corrected. 


A large castern university spent mor 





Radar Display Tube 


Radar display storage tube, 70 times brighter than that of the average home TV screen, has 


been developed for full daylight viewing of airborne radar displays by pilots. 


Tube has been 


developed by Electron Tube Division of RCA. 











Cc} 
> 
at a speed of 


6.8-13 mi 





this rapid-scan spectrometer 


RECORDS 15 SPECTRA / SECOND IN THE FAR INFRARED 


80 


For combustion analyses, for gas emission studies, for 
analyses of continuing reactions — the Perkin-Elmer 
Rapid Scan Spectrometer offers performance unob- 
tainable with conventional instruments. Here’s how 
Perkin-Elmer’s “building block” concept makes pos- 
sible the unusual versatility of the Rapid Scan 
Spectrometer: 

The Rapid Scan Spectrometer is a Perkin-Elmer 
“building block” instrument — that is, an instrument 
composed of the advanced spectrometric components 
— or building blocks — which Perkin-Elmer has devel- 
oped for use in custom built instruments for special- 
ized analytical jobs. 

The P-E Rapid Scan Spectrometer consists of four 
components: a radiation source assembly, a rapid scan 
monochrometer, a radiation detection system and a 
read-out unit. By selecting the right building blocks 


to fill each function, Perkin-Elmer can supply an in- 
strument to analyze any part of the electro-magnetic 
spectrum from ultraviolet through infrared, with scan 
speeds from 5 to 180 spectra per second. 

The “building block” concept is a result of Perkin- 
Elmer’s long leadership in the field of spectroscopic 
instrumentation. It enables Perkin-Elmer to build an 
instrument to solve almost any specialized problem in 
spectrometric analysis. For information on individual 
components or complete instruments, write us at 900 
Main Avenue, Norwalk, Conn. 


*NSTRUMENT Diviston 


Perkin-Elmer (Gyo 


NORWALK, CONNECTICUT 











than one and one-half years studying 
the forward scattering of plane clectro 
magnetic waves from a sphere. When 
the final report was submitted, the 
contract monitor pointed out that the 
results disagreed with those obtained 
in an identical study by F. P. White, 
published in 1922 in the Proceedings 
of the Roval Academy. This conflict 
is not been resolved to’ date 
instances the contract 
to assist the govern 
ment in obtaining the maximum rr 
investment. The 
critical lack of funds for government 
research libraries may, however, at this 
time be costing much more than it is 
saving in blind-alley or redundant rc 
search projects. 

\ typical example of disproportion 
ite budgeting is the Air Force Cam 
bridge Research Center. The Center is 
responsible for spending more than $30 
million this fiscal vear for research but 
its budget for library facilities, including 
the handling of military documents and 
contract been cut to 
$32,000. This is less than the cost of 
one inexpensive but misguided research 


In these 
monitor was able 


turn for, its research 


reports, has 


project 


Expansions, Changes 
In Avionics Industry 


Federal Telecommunication Labora- 
tories formally has opened its new 22, 
+00 sq. ft. San Fernando, Calif., labora- 
tory which will be used for research and 


pa 





a 


fields of infrared, 


low-temperature 


levelopment in the 
nertial 
physics and solid-state physics 

Other recently announced expansions 


field in 


navigation, 


nd changes in the avionics 
lude 


@ Marconi Instruments has moved from 


New York City to larger quarters in 
Inglewood, N J Address 11) Ceda 
Lane 


America’s Pacific 
located at 
Ange ke 5 39 


e Mycalex Corp. of 
Division ofhces are now 
$104 Glendale Blvd., Los 
Calif 


¢ Drexelbrook Consulting Service, 1417 
Kdgehill Rd., Abington, Pa., is 
f new company which will assist manu 
instrumentation and 


product 


namic 


facturers of con 


trol devices, conduct new 


tudies and assist insurance companies 
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Aeronautical Receiver 


Ground station receiver, Type 117R244, for 
reception of 


aeronautical communications 
in the 1.6 to 8.0 mc. band, is available in 
both single and double-channel models. Re- 
ceiver delivers one watt audio from input 
signal of less than one microvolt. Signal 
reportedly is more than 6 db. down at 3 ke. 
from center frequency, 60 db. down at 11.5 
ke. For greater selectivity, mechanical filter 
is available. Price of standard single channel 
model is $196; dual-channel is $226. Kaar 
Engineering Corp., 2995 Middlefield Road, 


Palo Alto, Calif. 


in studies on use of instruments 


in ex 
plosive hazard areas Company is 
headed by F. L. Maltby, formerly tech 
nical director of Robertshaw-Fulton 


Controls Co. Instrument Divisiom 

e Stephen F. Malaker Associates, New 
ark, N J . 
will specialize in field of nuclear energ) 
Address: Federal Trust Bldg 


is new consulting firm which 


e Consolidated Controls Corp. will b« 
gin occupancy of new plant facilities 
in Bethel, Conn., in January and com 
plete the move from present Danbury, 


Conn., location by following month 

e United ElectroDynamics has opened 
new integrated avionic testing labora 
torv called United Testing Laboratories 
it 573 Monterev Pass Road, Montere\ 
Park, Calif. New facility occupies 30, 
000 sq. ft., employs staff of 60 engi 
neers and technicians and is set up to 
conduct tests on electronic, mechanical 
pneumatic or hydraulic devices 


Calif., maker of 
custom instrumentation, has moved to 
new larger quarters at 291] Winona 


Ave 


e Behlman Engineering Co., Burbank 
power supplies and 


e Capitron Division is new name of the 
former AMP Inc. Chemical & Dicle¢ 
tric Division. The division, which p1 

duces capacitors networks, transformer 
and power supplies, is located at 155 
Park St., Elizabethtown, Pa 


e Consolidated Electrodynamics Corp., 
Pasadena, Calif., has licensed Solartron 
Electronic Group Ltd., Surrey, England, 
to produce and sell CEC’s magnetic 
tape recording and reproduction equip 
ment for avionic instrumentation usc 





Hostile 
ICBM! 


Already Airborne... 
Heading this Way... 
Seconds to go! 


There may be time enough to get 
one flight of interceptor missiles off 

if installations are alert. But what 
chance that even one missile killer 
will make contact? Excellent, with 
infrared guidance 

That's because infrared homes 
tenaciously on the target and won't 
shake off. Where there's heat there's 
infrared, and the detection head “locks 
on”. The faster the invader’s speed, the 
greater the heat, the stronger the 
infrared signal just about impossible 
to jam or mask 

Servo Corporation of America, 
pioneer in infrared weapons systems, 
is ready with infrared systems for 
America’s defense has them ready 
and waiting. That newest missile of 
the Air Force, able to snipe the 
wingflares off a coasting drone, is 
trained and tuned with Servo infrared 
equipment. Or back when the Navy 


made the first strike at Point Mugu to 
prove the effectiveness of ground-to 
1ir missile action, it was a Servo 


infrared seeker head hitting the bull's 
eye then, too 

Servo Corporation, with its pre 
eminence in infrared and electronics 
weapons systems, continues ready to 
strengthen the nation’s defense 
in prime contract production for the 
armed services and through subcon 
tracting for other manufacturers 


FREE: The book t, Infrared We ipons 


Svsfems, gives a re ndup of 


dbotn 


declassified data on infrared n 
Special IR Report {round the Serve 


Circuit’, to 


- CORPORATION 
| of AMERICA 


20-20 Jericho Turnpike, New Hyde Park, L.!.,N.Y 


equipment 
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MODEL 180 features detail improvements of other models, including a new interior. 


MODEL 182 has many of Skylane’s features, including new directional trim control. 
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FIBERGLAS WHEEL FAIRINGS set de luxe style note on Skylane, offered to customers as a completely equipped ready-to-use package. 


Cessna Introduces Skylane in Sales Drive 


By Erwin J. Bulban 


Sales goal of more than 50% of 1958 
business aircraft market was set by 
Cessna Aircraft Co. to its distributors 
and dealers at recent unveiling at 
Wichita, Kans., of its line for the com 
ing vear. 

Star of the 1958 will be a deluxe 
version of its 182 named the Skylane, 
which is planned to provide the put 
chaser with a fully equipped package 
of factory installed equipment. Flyaway 
factory price will be $16,850. Cus 
tomers will have a choice of Lear o1 
Narco omni-transceiver with crystals 
and low frequency range, directional 
and horizon gyros, sensitive altimeter, 
clock, outside air temperature gage and 
rate of climb and turn and bank indi 
cators. 

New Skylane, basically a dressed-up 
Model 182, can be recognized by its 
Fiberglas pants on all three wheels and 
a three-color exterior paint scheme that 
completely covers the airplane. Cus 
tomers will have a choice of any thre« 
of eight different colors 

Wheel fairings serve mainly to add a 
deluxe style note to the airplane. Per 
formance gain they provide is approxi 
mately three miles per hour. Factor 
ran a series of “mud tests” to deter 
mine a design that would minimiz« 
blockage problems. 

Other changes in the 1958 “Mighty 
Middle Line,” as Cessna tags its Sky 
lane, 182 and 180 series, include addi 








~ nt ssemtly tae 






tion of a directional trim control for- 
ward of the trim tab and ‘flap control 
handle to provide easier handling on 
cross country flights. 

A right-hand exhaust outlet has been 
incorporated in all these models, forcing 
gases down under the center of the 
tuselage to climinate previous visible 
staining and discoloration, and im- 
proved windowsealing and instrument 
panel lighting. Instrument panel is 
black Royalite plastic to reduce glare. 
Additional detail changes include relo- 
cating the door handle lock to the aft 
end of the door handle to prevent in- 
idvertent forcing of the handle when 
door is locked. 

Fuel, oil and oil pressure gages have 
heen grouped together and tachometer 
ind manifold pressure gages are now 
standard size instruments. 

Standard versions of the 182 will be 
priced at $14,350 and the 180 cost 
$13,850 F.A.F., Wichita. 


New accessories being offered as 


gages are now standard size instruments. 
factory-installed 


equipment on all 






























CESSNA LINEUP, from bottom: Mode! 172, Model 182, Skylane and Model 310B. 








PRICE: 


ENGINE: Continental (6-cylinder) 230 hp. ( 2,600 rpm 


SPEED: Maximum-—-sea level 


Maximum recommended cruise 70% power 


(@ 8,000 ft 


RANGE: Range (| Max. Recommended Cruise 


Miles 
Hours 


True Air Speed 
Maximum Range 
Miles (10,000 ff. no reserve) 
Hours 
Te BP BGG, oc ccc ccesecces 
RATE OF CLIMB (sea level)............ 
SERVICE CEILING cwermm amie 
GROSS WEIGHT . 
EMPTY WEIGHT 
LUGGAGE COMPARTMENT ALLOWABLE LOAD 


FUEL CAPACITY (Range based on 55 gal. usable fuel) 


SPAN 
LENGTH 
HEIGHT 





WING AREA 
WING LOADING 
POWER LOADING 


Skylane 
$16,850 


0470-L 


168 mph. 


158 mph. 


667 mi. 
4.2 hr. 
158 mph. 


819 mi. 
7.1 hr. 
116 mph. 


1,030 fpm. 
19,800 ft. 
2,650 Ib. 
1,560 Ib. 
120 Ib. 

65 U.S. gal. 


36 ft. 
26 ft. 
8 ft. 6 in. 


175 sq. ft. 
15.1 Ib. sq. ff. 
11.5 Ib. hp. 


“Floats $4,585 additional, plus approximately $200 installation cost. 
**Amphibious floats $9,950 additional, plus approximately $400 for initial installation. 
All performance figures are at gross weight. 


1958 Cessna 180-182 Line 


182 
$14,350 


0470-L 


165 mph. 


155 mph. 


655 mi. 
4.2 hr. 
155 mph. 


805 mi. 
7.1 br. 
114 mph. 


1,030 fpm. 
19,800 ft. 
2,650 Ib. 
1,560 tb. 
120 Ib. 

65 U.S. gal. 


36 ft. 
26 ft. 
8 ft. 6 in. 


175 sq. ft. 


15.1 Ib. sq. ft. 


11.5 Ib. hp. 





180 
$13,850 


0470-K 


170 mph. 


160 mph. 


675 mi. 
4.2 hr. 
160 mph. 


845 mi. 
7.1 hr. 
120 mph. 


1,130 fpm. 
21,500 ft. 
2,650 Ib. 
1,555 Ib. 
120 Ib. 

65 U.S. gal. 


36 ft. 
26 ft. 
7 ft. 6 in. 


175 sq. ft. 
15.1 Ib. sq. ft., 
11.5 Ib. hp. 


180 Floatplane 180 Amphibian 


* 


0470-K 


149 mph. 


146 mph. 


615 mi. 
4.2 hr. 
146 mph. 


820 mi. 
7.4 hr. 
110 mph. 


1,070 fpm. 
17,000 ft. 
2,820 Ib. 
1,822 Ib. 
120 Ib. 

65 U.S. gal. 


36 ft. 
26 ft. 
12 ff. 


175 sq. ft. 


16 1 Ib. sq. ft. 


12.2 Ib. hp. 


** 


0470-K 


149 mph. 


146 mph. 


615 mi. 
4.2 hr. 
146 mph. 


820 mi. 
7.4 hr. 
110 mph. 


1,055 fpm. 
16,800 ft. 
2,850 Ib. 
2,034 Ib. 
120 Ib. 

65 U.S. gal. 


36 ft. 
26 fi. 
12 ft. 4 in. 


175 sq. ff. 
16.3 Ib. sq. ft. 
12.4 Ib. hp. 
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SKYLANE PANEL features Lear or Narco omni-transceiver as standard, plus other gear. 


three models will include the Tactai 
I'-3 pneumatically-operated autopilot, 
which weighs under 12 Ib. installed 
ind an 18-gal. auxiliary fuel tank, which 
installed in the baggage com 
The plastic wheel fairings, 


Skvlane, will be avail 


can be 
partment. 
standard for the 
able on the 182 
Cessna already is delivering its 19558 
Model 172, priced at $8,995, an in 
crease of only $20 over the 1957 model 
Major change on the new 172 is re 
forming of main landing gear spring 
steel struts, sweeping the wheels back 
three inches to improve ground han 
dling and stability 
Not yet shown is 
high-wing tricycle-gear models, the new 
Model 175, which is planned to fall 
between the 172 and 182 in price 


another of its 


range. ‘This airplane is expected to 
make its debut later this month or in 
early February 


New “middle line” Skvlane, 182 and 
180 models will be introduced at series 
of automobile-type display showings at 
the company’s dealers throughout the 


country in January 


T ma] . 
New Zealand Flying 
Largely Agricultural 

Rapid growth of agricultural flying 
in New Zealand is pointed up by a 
recent government report which indi- 
cates that in the past vear more than 
half of all the commercial flying hours 
in that country were accounted for by 
aerial farming services. 


Currently there are some 70 agri 
cultural aviation operators using more 


than 300 airplanes in New Zealand, 


compared to about five firms in ‘1949 
In the year ended March, 1957, agri 


84 


cultural aircraft dropped 428,000 tons 
of fertilizer in New Zealand, account 
ing for nearly half the country’s pro 
duction of this item. In 1949, planes 
accounted for 5,000 tons. In the seven 
vears that agricultural aviation has be 
come established on a commercial basis 
in New Zealand, planes have dispensed 


nearly 1.6 million tons of fertilizer on 
nearly 15 million acres. Increased farm 
productivity as a result has, in_ turn, 


built demands for subsidiary use of ait 
craft in such tasks as seed sowing, rabbit 


poisoning, spraving and supply drop 

ing, including delivery of fencing ma 

terial 
Government 


which 


rabbit 
cost the 


that the 
previously 


notes 
menace 
country millions of dollars in depleted 
pastures has been largely 
through use of aircraft 
Subsidy payments to clubs by th 
eovernment have resulted in an increase 
in private flving in New Zealand; in the 
1956-1957, the government paid 
73.000 to offset the cost of 
Pupils get a 


eradicated 


vcal 
out some 5 
training 252 new pilots 
refund of half the cost of his traiming 
fees, to a maximum of about $120. Club 
gets a quarter of the cost of training to 
a maximum of about $60 

In addition, the government 
the clubs a certain amount for 
hour flown by its planes, with an addi 
tional fee for all filving time in excess 
of 200 hr. a vear to. high 
utilization. 

In 1949 there were 22 active clubs in 
New Zealand, with a fleet of 108 planes 
mostly surplus equipment. Some 600 
pupils were taking courses. Currently 
there are clubs training 6,180 
members. Government policy has been 
to encourage clubs to eliminate older, 
war surplus aircraft and replace them 
with newer types; as a result there are 
currently 105 airplanes in the total 
feet 

There are also now 12 gliding clubs 
afhliated with the New Zealand Gliding 
Assn., with 400-500 members and 26 


pays 
each 


encourage 


2° 
2& 


gliders with airworthiness certificates 
Phere are also four parachute clubs 





Clark Spray/Duster Gets Certificate 


John C. Clark, left, president of Clark Aircraft, Inc., Marshall, Tex., receives CAA Type 
Certificate for Model 1000 agricultural plane from W. H. Messick, Region 2 Field 


Manufacturing Inspector. 


Airplane is approved for 220-hp. Continental and McCaules 


propeller, alternate powerplant installations are being approved. Normal cruise speed is 


80-90 mph. 


A Fiberglas hopper-tank, with 160-gal. capacity, is mounted ahead of the 


pilot. Structure is all-metal stressed skin, except for outer wing panels, which have spruce 
spars for easy field repair and maintenance. Price is under $10,000. 
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Pattern check for the first stage drive 
gear for the Sikorsky S-58 Helicopter. 
The large gear is concave, ca t be 
ground and must be carburized and 
hardened with s 

distortion to maint 


ances expected 


PRECISION is our product! 


@ Everything at I1.G.W. is geared to precision. You'll 
find a “feeling” for precision, not just in inspection and 
production and engineering, but also in maintenance 
and shipping and on throughout the company. It’s the 
basic reason why I.G.W. is the recognized source for 


precision gears. 














J * 
cham pl ©ON? the fighter whose record is written 


on aviation’s most honored trophies 


Again the aviation world salutes the FSU-1 Crusader. Bullet.” This 203-minute flight set an official world’s rec- 


The Collier Trophy, one of America’s highest tributes, ord and marked the first supersonic crossing of the U. S. 
has been awarded to the Navy and to Chance Vought 
for 1957’s most significant aviation achievement: devel- honors brings unmatched 
U. S. Navy. The Vought Crusader is now aboard Fleet 


The blazing performance that has taken aviation’s top 

air combat strength to the 

opment of this record-smashing jet fighter. 
The Crusader’s first triumph was the 1,015 mph carriers... strengthening America’s power for peace. 

national speed record that won the coveted Thompson 

Trophy. Next came history’s first cross-continent, ocean- . 

to-ocean, carrier-to-carrier flight. Following that flight, OUGHT AIRCRAFT 


a Crusader streaked across the nation in “Operation INCORPORATED. DALLAS, TEXAS 








Resemblance to single-engine Mark 20s in background is readily apparent. Prototype has 150-hp. engines, but production versions 
will probably use 180-hp. Lycoming 0360s. Large dorsal fin was not on earlier sketches of Mark 22 (AW Dec. 30, p. 23). 


Mooney Shows Latest Executive Planes 


MARK 20A is advanced model of Mark 20 with 180-hp. Lycoming 0360, which gives it a speed increase of 15 mph. to 180 mph. com 
pared to previous model. Gross weight of 2,450 Ib. is retained, range and other performance is similar to Mark 20. Company plans to pro 
duce both models in 1958. 
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™“ . 
Rudder Control Unit 
“ 
Gets CAA Approval 

Civil Aeronautics Administration ap 
proved Lear Super Arcon automatic 
rudder control equipment without re 
strictions as to ‘when it is engaged pro- 
viding, in effect, permission to use the 
device from engine-on to enginc-off 
operation. 

Company sought such certification 
on the basis that its Super Arcon in- 
stallation is a positive lateral stability 
device that should be installed so that 
pilot cannot inadvertently turn it off. 
Super Arcon has a spring-loaded button 
on the plane’s control wheel which 
must be held down to deactivate the 
system and which, when released, auto- 
matically reactivates it. Forces can also 
be overridden by moving the wheel. 

Lear points out that continuous en- 
gagement of the Super Arcon has par 
ticular value should a multi-engine air- 
craft suffer an engine failure on takeoff. 
During demonstration to CAA, Lear 
simulated an engine failure in a Piper 
Apache light twin immediately after 
takeoff by cutting one engine back to 
idle; the rudder control prevented 
abrupt yaw, and with the engine wind- 
milling and rudder untrimmed, allowed 
only slight turning toward the “dead” 
engine. With the engine feathered, and 
rudder still untrimmed, yaw was en 
tirely eliminated, Lear reports 

Super Arcon has an all-transistorized 
amplifier, which incorporates a_ short 
term memory that will correct for vaw 
deviations. If, during the memory 
period, there are more deviations to one 
side than the other, an extra computed 
signal is sent to the servo to compen- 
sate for the accumulated displacement. 
Unit also has provisions for tie-in to a 
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Bristol Begins Helicopter Ground Rig Tests 
First turbine-powered helicopter ground rig built by Bristol Aircraft undergoes preliminary 
running tests at Bristol's helicopter center at Weston-super-Mare. Twin engine tandem 
rotor configuration, powered by two Napier Gazelle free turbine engines, is first of two that 
have been constructed to develop and test the engines, transmissions and rotor head 
systems that will be used in production models of the Bristol Type 192 helicopter. Each 
Napier Gazelle develops 1,650 shp. 

200 Ib. complete, will be available in 
PRIVATE LINES C-band and X-band 





License to produce Italian-designed 
Macchi M.B.308 three-place lightplane 


Lightweight ground-based weather 
has been granted German Bianco, S.A.., 


radar tracking system, utilizing most of 


the components of RDR-1 airborne 
radar, has been developed for airports, 
government agencies and local weather 
stations by Bendix Aviation Corp. Re 
packaging airborne system to new set 
provides conversion of 60-cycle power 
to 400-cycle, a new plastic radome that 
houses antenna, and_transmit- 
ting-receiving equipment \ 12-in. 
radar indicator console replaces the 5-in. 


pt wel 








directional gyro to provide for long 


term heading hold assist airborne unit. System, weighing under 





Travel Air Spans Three Decades 


Private flying progress in the past three decades is pointed up by this unusual formation 
photo of a Travel Air 2000 three-place biplane of the late 1920s and new Beech four-place 
Iravel Air, which is reaching the market this year. Biplane is one of a number of oldtime 
aircraft restored as a hobby by Lou Anderson, spray/dust operator of Mansfield, Mo. It is 
powered by a 1919 OX engine that he found in its original crate stored in Chicago. Plane 
was licensed by CAA in October. Anderson averaged 65 mph. on his flight to Wichita, 
Kans., to attend recent Beech distributors and dealers convention; new light twin Travel 
Air cruises at 200 mph. 
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Buenos Aires, which expects to begin 
output in about six months, with Mac 
chi supplying components for first 100 


Federal autopilot has been approved 
for Piper Apache and first installation 
has been made in light twin business 
plane owned by Sweet and Crawford, 
Insurance hrm, 


Contract to inspect and overhaul all 
Bell H-13 helicopters in 13 eastern 
states has been granted Doman Heli 
copters, Danbury, Conn. Contract, cov 
ering aircraft of Ist and 2nd Armies, 
will run one vear. 


Cost of Tactair pneumatically oper 
ated autopilot in 1958 Beech J35 in 
stalled at the factory is $2,850, not 
$1,300 as reported inadvertently in 
Aviation Week Dec. 9, 1957, p. 115 


Twin-jet executive transport proto 
tvpe is being built by Avions Marcel 
Dassault. French firm’s first commer 
cial aircraft since World War II will be 
a nine-passenger sweptwing type with 
cruise speed of approximately 700 mph 
and range of some 1,700 mi. Engines 
will be Dassault-built Armstrong Sid 
deley Viper jets of about 3,000 Ib 
thrust each, podded under the wings 
First flight of Dassault Mediterranee is 
expected by end of 1958. 
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Sees one 


Saws 


Report Urges Unified USAF Management 


By Robert I. Stanfield 


Need for USAF to streamline and 
nodernize its managerial control func 
tions as they relate to development and 
yrocurement of weapon systems and 
nanpower was stressed in the fifth re 
yort of the Advisory Board of the Air 
| raining Command. 

Study, over a vear and a half in the 
naking, pointed up the growing em 
yhasis on missile development and the 
resent lack of policies and programs 
vhich would guarantee an adequate 
force in being” in event of war. 

Report underscored the need to hold 
tighly trained personnel who leave 
ervice just when their training is about 
to pay off. It also noted “the cavalier 
manner” with which recommendations 
1f the Cordiner Committee (AW Aug 
26, p. 25) have been handled by Con- 
gress, Bureau of the Budget and civilian 
nanagement of Defense Department 

I'wentv-member civilian board, 
headed by Dr. Samuel N. Stevens, presi 
dent. of a Chicago firm specializing as 
consultants in personnel administration, 
presented the report to the commander 


of Air Training Command at Scott 
\FB, Ill. Board attempted to answer 


these two questions 


Basic Aims 


© How may the Air Force retain a large 
number of airmen and officers of high 
ompetence and integrity? 
e What are the factors which preclude 
the achievement of a greater stability 
in the programming and funding of the 
isic mission of the Air Training Com 
n ind? 

Its recommendations, the Board feels, 
would increase efficiency of Air Force 
management and would accelerate ad- 
ustments necessary to the “coming of 
ge of missiles.”” Recommendations in- 
iude 
e Program and budget. Establishment 
it Headquarters, USAF, of a program 
ntegration group aimed at providing 
he means by which balanced programs, 
ncluding compatible funding provisions 
for personnel, operations and construc- 
tion, would be provided all Air Force 


; 


ymmands 
® Personnel structure. Initiation at 
lleadquarters, USAF, of high-level 


tudy to review present personnel ad 
unistration field and 
nization providing for a Personnel 


\lanagement Agency with jurisdiction 
lo 


propose reor- 


cr personnel functions presently al 
ited to five separate USAF agencies. 
© Pay. Proficiency pay for servicemen 
1 occupational categories that are in 
ritical demand by USAF and industry 
like. Board feels that though not 
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satisfactory, recommendations 
tep in 


entirel\ 
of Cordiner Committee are a 
the right direction. 

e Housing. Establishment by USAF of 
clear-cut standards of minimum ac 
ceptable housing and living conditions 
before personnel would be assigned to 
i particular base 


Leadership and Procurement 


Study also called for revision of Re 
serve Officers ‘Training Program. It ad 


vised that all newly commissoned 
graduates be placed in an_ officers’ 
training school for minimum of six 
months. Qualified applicants would 


continue on active duty; others would 
revert to reserve status for the period 
necessary to complete their military 
obligation 

Turning to officer procurement, r 
port suggested that a limited number 
of universities be asked to provide 
courses leading to degrees in Military 
Science 

Graduates would be offered perma- 
nent Commissions 

On the question of airman procur 
ment and separation, report 
mended initiation of more selective r¢ 
cruiting procedures, plus the possibilits 
of putting selected airmen on “pet 
manent” appointment. It was also sug 
gested that airmen be required to seek 
separation at the end of their enlist 
ments rather than be required to 1 


recom 


enlist 

Stating that with the increased com 
plexity of the weapon system, one un 
trained man can impair a vital mission, 
Board recommended that unit rotation 


be adopted throughout foreign assign 
ments. This, it feels, would further 
team concept” and morale, and re 





Fiat J 


et Helicopter Model 


move uncertainty about new men in 
kev assignments 

Report also noted lack of Air Force 
effort in personnel classification. It 
tated that the weapon systems con 
cept mandates a greater association | 


( 
tween the weapon system and the in 
dividual in all procedural actions 
Board called for the 
installation by Headquarters 
of a completely, integrated high-spee 


planning ind 


USAF, 


1utomation yvstem 


best utilize 


electronic data 
through which USAF could 
its available manpower 
Board feels that as mor 
Is required from contractors in traimuing 
and equipment weapon system main 
tenance, it also seems logical to con 
sider the classification of such skills 
and their availability as supplemental 


issistance 


> 
emergency personne! 


Today's System 


Personnel system as it now stands 
requires collection, formulation and dis 
emination of personnel data from five 
separate Air Force agencies 

e Air Research & Development Com- 
mand—personnel requirements on new 
we 1pons 

e Directorate of 
i Jeadquarters, 


Personnel Planning, 
USA] classification 
tructuring 
eAir Training 
tandards and plans 
@ Continental Air 
ficiency tests 
e Directorate of Manpower & Organ- 


Command — training 


Command — pro 


ization, Headquarters USAF—man 
power guides 
Before submitting its recommend 


tions, Advisory Board visited USAI 
cations in the U.S., Europe, North 


Africa, Alaska and the Far East 





At gross weight of about 3,080 Ib., Fiat 7002 would have 83 mph. cruise speed, 186 mi 


range, 138 gal. fuel capacity. Rotor diameter is 39 ft., fuselage length 20 ft. 
would be powered by a 530 hp. gas generator that ejects compressed air a 


Aircraft 
rotor blade tips. 


— 
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EQUIPMENT 


CAMERA CONTROL PANEL 
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FIRST DETAILS of photo-reconnaissance pods for Convair’s supersonic RB-58 Hustler show two alternate installations. High-low camera 
group, No. 1, includes group of three 9x 18 in. telephoto lens cameras (in middle of pod). Low camera group, No. 2, excludes 


these, uses five high speed, fast cycling 70 mm. cameras. Fairchild builds all cameras. 


RB-58 Photo System Uses TV Viewer 


By George L. Christian 


New York—First photographic recon- 
naissance system to be designed and 
built under the weapon system concept 
has been developed for Convair’s super 
sonic RB-58 Hustler by Fairchild Cam 
era and Instrument Corp. as major 
subcontractor. 

Company is responsible for the com 
plete airborne photo-reconnaissance and 
data recording system plus ground proc 
essing and support equipment 

Fairchild Camera told AviaTION 
WeEErK that it has just received a letter 
contract from Convair covering pre- 
production planning, tooling and lim- 
ited procurement and fabrication of 
certain long lead items for the RB-58 
photo-reconnaissance system. This will 
allow Fairchild to move into the pro 
duction phase of the contract. Number 
of photo pods to be manufactured was 
not disclosed. 

: System is housed in the forward end 
. of the large-size detachable pod carried 
: by the Hustler, which can be inter 
THREE new cameras designed by Fairchild Camera for RB-58 photo pod include (left to changed for bombing or electronic 
right): KA-25, 9x9 in. general purpose charting unit; KA-27 9x 18 reconnaissance camera; countermeasures missions 

KA-26 fast cycling reconnaissance camera. Size and weight of all units have been reduced New features incorporated into the 
as much as 50% over earlier comparable models. system include: 
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EXPLODED views show details of high-low altitude camera pod installation (above) and low altitude camera group (below). 
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* All cameras used in the system are 
lightweight designs, built to op 
it supersonic speeds at both ex- 

ely high and low altitudes. 
© Closed circuit television is used in the 
tem to provide the photo-navigator 
th unobstructed view of the terrain 
d of and beneath the plane in suff- 
t detail to allow him to identify 

marks and targets. 

/perator can adjust television cam- 
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era’s line of sight in azimuth 45 deg. to 
either side of center and in clevation 
from zero deg. horizontal to 90 deg 
vertical. 

I'V camera is equipped with two 
lenses, a standard unit with a 40 deg 
field and a telephoto lens with a 10 
deg. field. 

lelevision system includes gyro 
stabilized optics so that the horizon re 
mains horizontal to the viewer regard 


less of the plane’s attitude (within « 
tain limits 
confusion of a tilted pres 


» 
Purpose is to avoi 


New Cameras 

hree new camera e designed | 
l'airchild for the svstem. There are 
@ KA-27, 9x18 in. reconnaissance can 
era with telephoto lens. Camera in 
cludes Rapidyne shutter with continu 


ously variable exposure times to 1/550th 
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ENGINEERS AND SCIENTISTS 
NEEDED FOR 
ADVANCED MISSILE PROJECTS 


The continuing expansion program at Lockheed Missile Systems’ California 
facilities creates many new positions for those who qualify. The challenge 

— exciting work on the air weapons of tomorrow. The rewards — good salary and 
the opportunity to advance with a growing company. Openings for qualified 
personnel are in the areas of: 


COMPUTERS 

SYSTEMS ENGINEERING 
RADAR 

TELEMETERING 
ELECTROMECHANICAL DESIGN 
COMMUNICATIONS 

TEST EQUIPMENT DESIGN 
INSTRUMENTATION 
STRUCTURES ENGINEERING 
NUCLEAR PHYSICS 
MECHANICAL ENGINEERING 
ANTENNA DESIGN 
AERONAUTICAL ENGINEERING 
OPERATIONS RESEARCH 
STRESS ENGINEERING 


You are invited to address your inquiry 
to the Research and Development Staff, Palo Alto 17, California. 


Yehbedl MISSILE SYSTEMS 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


SUNNYVALE ¢ PALO ALTO *¢ VAN NUYS, CALIFORNIA 


of a second, servo-controlled aperture 
settings from f. 8-f. 22 and a lightweight 
magazine with capacity of 500 ft. of 
standard 94 in. wide acrial film. Camera 
and magazine weigh 75 lb. without film. 
e KA-25, 9x9 in. general purpose chart 


ing camera. Unit includes Rapidyne 


shutter with speeds variable from 
1/50th-1/700th sec., aperture settings 


from f. 6.3-f. 11 and a 500 ft. magazine 
for 94 in. wide film. Camera and 
magazine weigh 51 Ib. 
e KA-26, 24x2} in. fast cycling recon 
lissance Unit includes simpli 
hed, high speed focal plane shutter with 
ontinuously variable speeds ranging 
from 1/1,000th-1/4,000th of a second 
ind a fast 3 in. f. 1.5 lens 
Magazine 
film. 


Cammcta 


250 ft. of 


accommodates 
mm 


Save Weight and Space 


Special attention to detail and work- 
ing under a weapon system concept en- 
ibled Fairchild 
weight and space of the photo-recon- 
considerably 


engineers to reduce 


naissance system ove! 
comparable, existing equipment. Com- 
pany cites these examples: 
@ Overall system weight of 9984 Ib. is 
37% less than 1,584 lb. of a comparable, 
present day system. Weight of a tvpical 
x9 in. camera was cut by over half, 
going from 128 lb. to 50.7 Ib. 
e Cubic content of the svstem 
shrunk from 114 to 65 cu./ft 
Fairchild said that, to reduce as much 
is possible malfunctions resulting from 
lectrical connector failure, it cut num- 
yf connectors in the system from 92 
3 and number of connector pins 
from 1,306 to 642 
Cameras can be assembled in the pod 
configurations, according to 
Fairchild, “hi-lo or low altitude, depend- 
ing on the mission and flight plan.” 
¢ Hi-lo altitude system pod includes 
three KA-27 9x18 cameras contained in 
1 single stabilized mount; three KA-25 
x9 cameras attached to a fixed oblique 
mount plus a third KA-25 in a vertical, 
tabilized mount 
Also included is a single KA-26 24x23 
mera mounted in a fixed forward 
blique position 
e Low altitude system uses but a single 
KA-25 camera and has five KA-26 
tx24 cameras mounted fan-wise in a 
fixed mount plus the single KA-25 in 
fixed forward oblique position. No 
KA-27s are used. 
Automatic systems to operate and 
itrol the Fairchild photo reconnais- 
nce systems for the RB-58 include 
e Camera control system which func 
ns either automatically or manually 
m the remote control of the aircraft. 
ntrol system derives information 
the B-58’s na\agation system to 
itrol camera drives so that all camera 
posures are made to provide 55% 
tlap on each photograph for stereo 


was 


DCI 


{ 
oO 


n two 
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viewing. System also synchronizes ex- 
posures of all cameras in each given 
group. 

e Automatic exposure control selects 


shutter speed and diaphragm opening 
for each camera in the system, selecting 
the best combination for the type of 
film being used under existing condi- 
tions of light and aircraft speed 

e Image motion compensation which 
blurring the film due to 
synchronizing 


climinates 
plane’s high speed by 
movement of the film platen to forward 
motion of the aircraft 

e Central data recording system, con- 
taining a central time standard which 
provides a time through 
which all other data is correlated. Svs 
tem can record all physical data re- 
quired for future photographic interpre 
tation such as velocity, altitude, Earth 
coordinates, weather and other required 
physical conditions. 


coded base 


Subsystem 


Subsystem of the Recording Svstem 
time index recording unit which 
automatically prints on photographs all 
pertinent data needed by readout de- 
) 


ground 


is a 


vices used with the 
equipment tailored to the airborne sys- 
tem photo-reconnaissance system. This 
allows rapid processing and eliminates 


processing 


possibility of human error in hand 
titling. 
Provisions are also made for a time 


ndex on the film in each camera to in 
dicate time of each 
nearest second throughout the 
mission. 
processing 


exposure to the 
recon 
naissance 


Ground equipment dc 


} | l, 
andl n 


vstem includes 


veloped by Fairchild t 
exposed by the airborn 

e Special equipment capable of 
matically reading at high speed the r 
information for 
correlation of photographs 
with associated physical data. Through 
use of related titling equipment, the filn 


auto 


corded time base rap 


individual 


negative can be automatically titled 
that intelligence operatives receiv« 
photos with all necessary correlation 


data printed on it with minimum del 
¢ Automatic, high speed film and pap 
processors and printers for all size 
film used with the system 


© Special 35 mm. radar film view 
printer which allows an interpreter t 
look at an enlarged projection of 
selected frames, write the necessary a1 
notations, then make both an enlarg 
print and a strip of edited, annotat 
radar film. This speeds processing of 


briefing material and navig 
tional data for the route to , 
from—target 


MCCOCSSATY 
entire 


ossibly 


Fairchild Subcontractors 
Fairchild ted 4] of th 


program technical an 


managerial responsibility for design, d 


subcontra 
while reta ning 
coordination of all a 
pects of the photo recon tem 

Fairchild subcontractors on the B-58 
program are 


velopment and 


e Norden Laboratories, White Plain 
N. Y.; television viewfinder equipment 
e Acroflex Laboratories, Long Island 
Citv, N. ¥ mmecra mounts 

e Eastman Kodak Company, Rochest 

N. Y.; photographic processing eq 
ment 


Liquid Heat Sink Handled as Solid 


Development of a new 
cooling technique which allows 
coolant to retain its characteristics as a 
heat sink, vet be formed and handled 
as a solid, was announced recently by 
South Wind Division, Stewart-Warner 
Corp 

Kev to the new concept, called 
Liquid-Lock,” is filling the heat sink 
with an inorganic wick material which 
retains 90% of its own volume of wate 
Wick, which is unaffected by fungi and 
has a temperature range of 65F to 
290F, can be used with water, freon, 
ammonia, glycol and other coolants and 
allow 100% use of the latent heat of 
vaporization. 

Advantages of the svstem are that it 
is smaller, lighter, simpler and cheaper 
than competitive heat sinks, according 
to South Wind. 

Liquid-Lock permits boiling or evapo 
ration to occur without the use of 
baffles or valves to prevent spillage, re 
gardless of attitude, vet allows vapors to 
vent without loss of fluid. Heat trans 
fer surfaces are kept wet and efficient 


evapo! itive 
1 liquid 


vB 


LIQUID-LOCK 





unit at left is one-third 














smaller than conventional heat exchanger 
wick wares 
Sat urate * La 
warte 
— 
- DOLE _ 
<—— an ain 
° 
SUBMERGED HEAT EXCHAN 


WICKING retains 90° of its own volume 


in water, resists high temperature effects 
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T'S A CINCH WITH FFT 


Jet pilots appreciate the Probe and Drogue aerial pressure line fittings, and devices for nuclear appli- 


refueling equipment, designed and manufactured cations are available from America’s foremost 
by Flight Refueling, Inc., which helps them to designers of FFT equipment—Flight Refueling, 


do a better job. Relieved of the strain of over-load Inc. 
takeoffs, and fuel-short approaches, the pilots are 


iVi ave a particular ge 
able to give undivided attention to the successful If you have a particularly difficult liquid or gas 


° » ° . Pg *r probile ‘lig > > ;’ -nvgi 2 W 
completion of the missions assigned. transfer problem, Flight Refueling s engineers will 
be pleased to discuss it with you and suggest prac- 
Missile and rocket engineers, too, look to FRI tical methods for solving it. 
for the advanced equipment needed for fast, 


: Would you like information on FFT devices, 
efficient ground handling of their new weapons ’ a 


and how they may be applied to solve your sys- 


Pressure-tight quick disconnects for fast fuel tem problems? Write to: Director of Customer 
transfer of all liquids and gases currently used, or Relations, Flight Refueling, Inc., Friendship Inter- 
now being investigated, as well as high and low- national Airport, Baltimore 3, Maryland. 


FFI—Fast Fuel Transfer 


SS Flight Refueling, Inc. 


FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Morylond 





West Coast: William E. Davis, Box 642, Inglewood, Calif. 
REPRESENTATIVES: Davion: Fred ]. Kendell, Box 622, Far Hills Sta., Dayton 9, O. 


94 


-— 
: 4 
BOILING or evaporation can take place with 
out spillage, regardless of attitude. 
i ynerged. Boiling is attained without 
problems of handling a free liquid 
. 


Typical Comparison 


South Wind cites this example as a 

cal comparison between one of its 

juid-Lock heat exchangers and a 

nventional water boiler heat ex 

hanger. Both types of units are in 
Kduction 

Requirement of both heat ex 

hangers is to cool §.2 lb. of air pet 

inute from 290F to 115F at 60,000 

ft. during a ]3-min. period of extremely 

igh speed. Water, using the sub 

nerged boiling principle, is the coolant 

[he Liquid-Lock unit, compared to 

‘ the conventional heat exchanger, is onc 

third smaller in size, 10% lghter and 

lower in cost, according to South 

" Wind. Specifically, volume of the Lig 

id-Lock unit is 300 cu./in. compared 

+50 cu./in. of the conventional unit 

ind its weight is 5.25 Ib. vs. 5.875 Ib. 

Additional advantage of Liquid-Lock 

that, being a solid, the heat transfer 

irfaces are kept wet and_ therefore 

oling takes place at all times regard 

of acceleration, flight attitude o1 

urcraft. Loos« 

olant sloshes away from heat transfer 


meuvering of the 


irfaces during violent maneuvers, so 
that no cooling is provided at these 
mes. Liquid coolant also presents the 
oblem of spillage due to mverted 
ght or vibration, savs South Wind 


Actual Applications 


\ctual Liquid-Lock applications, rr 
rted to be successful, include: cockpit 
ling for fighter planes, component 


oling for a jet airliner, cooling hy 

raulic and lubricating systems and 
ing electronic gear, singly and in 
rdules 


In addition to use in open wate 
ling systems, potential Liquid-Lock 
ications listed by South Wind en 
rs include: freon system evapora 
condensing liquids, free water tr 
il from gases, holding liquid rocket 
airframe panel cooling and com 
ial or household air conditioners 
South Wind says that further devel 
nt work is underway on both an 
1 type system, where vapor is vente d 
tmosphere, and a closed type system 
h normally is used in a freon cycle 





ing svstem 
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OFF THE LINE 





New cryogenics test facility which 


will be used to check liquid gas (such 
is liquid oxygen) accessories used in 
rocket and missile svstems is_ being 
rected by Sundstrand-Denver. Com 


yunv plans to expand the plant for 
further devel pment of hvdromechan 
il components used on missiles. Fa 
ilitv is a division of Sundstrand Ma 
hine ‘Tool Co., Rockford, I 


Bell Helicopter Corp., It. Wort! 
nd G. | Nliles Ltd. of Great Britain 


have reached an iwreement 1 the ex 
hange of information on servo/clee 
tron devclopments ind visual presen 
tation tems for helicopter nulator 

Seal for tapered roller bearings devel 


yped by the ‘Timken Roller Bearing Ce 


lee Duo-face.”” It combines fea 


tures of an outside diameter seal and a 
tace tvpe seal. One lip fits in the beat 
ing housing bore to prov ide an outside 
diameter seal. Other lip fits against the 





flat, hardened and ground fa f the 
bearing cup to give face tvpe scaling 
»< i] 1S made rf svnth ti material 
nd its use does not require any special 
tool Duo-face seals are available in 
these sizes: .750 in 8437 in., 1 in 
250 in., 1.375 in., 1.5 in., 2.6875 in 


lcflon 


} ] ] 
tape ind tape-wrapped wir ind cables 


Large plant for producing 


has been acquired in Winooski, Vt., 
by American 
Wires, Inc 
Section of the new plant will be used 


Super- Temperature 
Full production has begun 


for research and development on im 
proved methods for producing Teflon 
insulated and unusual specification 

ires and cable 

Specially-designed plate and fin ty 
iluminum heat exchangers will be fu 
nished bv the ‘Trane Co. of Hamilton 
Standard Division of United Anrcraft 
Corp. to be used in au conditioning 
equipment being built by Hamilton 
Standard for 48 Convair 850 jet trans 
Each 880 will be 


10-ton ca 


pe 


ports now on ordet 
equipped with two identical 
pacity air conditioning svstems, one to 
condition the main cabin, the other 
to handle flight station cooling 


KITTY HAWK II 


Since the mid-forties, top 
Scientists in the United 
States have been working 
on the missiles problen. 
Would it surprise you to 
know that, in many divi- 
sions of missilry, we have 
out-distanced the Soviet? 
At the moment this superi- 
rity may not seem impor- 
tant because of our "wrong 
alley" approach. Until 
Sputnik, we had been 
thinking of missiles as 
part of ordnance: ground 
to air or air to air 
defense weapons against 
invading aircraft. 
Not so suddenly, the 
Soviet stole the march and 
invested missiles with an 
aura of finality, of ulti- 
mate scientific achieve- 
ment. 
We suggest that today's 
Thors, Vanguards, Jupi- 
ters, Titans and Atlases 
are, to the missiles age, 
what Kitty Hawk was to 
aircraft. New materials, 
new propellants, new IDEAS 
may shortly make 1958 
models of missiles look 
like the Wright Brothers’ 
plane. 
Of this much we are sure. 
Aircraft and missile en- 
gines require formed and 
welded rings If through 
some traumaturgy of modern 
science we should come up 
with revolutionary new 
designs, materials and 
methods, King will be in 
position -- because of its 
fortunate size and ability 
and experience -- to 
handle research commis- 
sions, pilot orders, to 
turn out small but in- 
portant quantities. And 
when production runs come 
. . » King can handle 
them, too. 
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CAB Accident Investigation Report: 





Collision Emphasizes Visual Limitations 


At approximately 1118,’ Jan. 31, 1957, 
a Douglas-owned-and-operated DC-7B, N 
8210H, and a USAF owned-and-Northrop 
operated F-89J, 52-1870A, collided at 25,000 
ft.2 over the San Gabriel Mountains about 
three miles northwest of Sunland, Calif 
The DC-7 crashed on the playground of 
the Pacoima Junior High School, Pacoima, 
Calif., killing three students and injuring 
70 others. The four crew members, sole 
occupants of the aircraft, were killed. The 
I-89 crashed in the Verdugo Mountains 
southeast of the collision position, killing 
the pilot 

(he radar operator of the F-89, though 
severely burned, parachuted to safety. Both 
aircraft were destroyed. 


HISTORY OF THE FLIGHT 


eDC-7B. On Jan. 31, at 1015, N 
S210H took off from runway 3 of the 
Santa Monica, Calif., airport. The aircraft 
was a new DC-7B being flown for the 
first time for the purpose of functionally 
checking the aircraft and its components in 
flight following production. The flight crew 
members were Douglas Aircraft employes 
consisting of Pilot William G. Carr, Copilot 
Archie R. Twitchell, Flight Engineer Waldo 
B. Adams and Radio Operator Roy Naka- 
/AaWa 

The aircraft had been subject to many 
regulat imspections during its manufacture 
ind numerous inspections which were re 
quired after production preceding the first 
flight. Accordingly, it was presumed the 
DC-7B was in airworthy condition 

Preparations for the flight by its crew 
were routine. Departure was on a local VFR 
flight plan filed with the operations office 
of the company. The plan showed six 
hours of fuel aboard and that the flight 
duration was estimated ‘as 2 hr., 15 min 
It also showed the gross takeoff weight of 
N 8210H was 88,000 Ib., well under the 
maximum allowable. The load was properly 
distributed with respect to center of gravity 
limitations 

\ccording to routine procedure the flight 


switched to the Douglas Co. radio fre- 
quency after takeoff and made _ periodic 
progress reports. At 1030 the crew reported 
over the Catallna intersection, 9,000 ft., 
routine, and thereafter, at 1106, over On 
tario, 25,000 ft., routine 

\t 1050 that morning, the Northrop 
operated F-89J, 52-1870A, took off from 
runway 25 of the Palmdale, Calif., airport, 
accompanied by another F-89J, 53-2516A 


The flight of 52-1870A was one of a series 
of functional flight checks following the 
completion of IRAN (inspection and repair 
is necessary), an overhaul project performed 
under contract by Northrop Aircraft for 
USAI 

rhe specific flight was in accordance with 
All times herein are Pacific standard and 
based on the 24-hr. clock 
Altitudes herein are mean sea level (msl) 
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provisions of the contract and its purpose 
was to check the radar fire control systems 
of both all-weather interceptors. The two 
member flight crew of 52-1870A consisted 
of Pilot Roland E. Owen and Radar Oper 
ator Curtiss A. Adams, both employes of 
Northrop 

Preparations for the operation 
routine and departure was in accordance 
with a local VFR flight plan filed with the 
flight department of the company. The plan 
indicated the estimated duration of the 
operation as one hour with sufficient fuel 
aboard for approximately | hr. 45 min., con 
sidering afterburner time, altitude and power 
settings for the mission 

The F-89s took off. individually, 
afterburners, with a separation interval of 
In a wide starboard orbit the pilots 
25,000 


were 


using 


20 sec 
utilized radar in a “snake climb” to 
ft. At that altitude, a predetermined 
scissoring flight pattern was utilized which 
positioned the F-89s, without ground radar 
control, for simulated all-weather  inter- 
ceptor attacks on each other, during which 
the operation of airborne radar equipment 
could be checked. Radio transmissions, on 
company frequency, were recorded by 
ground facilities. These were routine com 
mands between the pilots as they executed 
the radar check pattern and intercepts 

At 1118 activity in the Douglas radio 
room was interrupte d by an emergency trans 


mission from N 8210H. The voices were 
recognized by radio personnel familiar 


members. Pilot Carr first 
transmitted, “Uncontrollable.” — Copilot 
I'witchell then said, “We're a midair colli 
sion—midair collision, 10 How (aircraft 
identification using phonetic How for H) 
in—uncontrollable—uncon- 
trollable—we are we've had it boy— 
poor jet too—told you we should take 
chutes—say goodbye to everybody.” 

Radio Operator Nakazawa’s voice was 
recognized and he concluded the tragic 
message with, “We are spinning in the 
valley.” This final transmission from the 
flight is presented because it contained im- 
portant information relative to the accident 
investigation. It not establishes the 


with the crew 


we are 


gomg 


1 
only 


midair collision but also indicates the 
DC-7 was rendered uncontrollable It 
further indicates that Mr. Twitchell at 
least recognized the aircraft with which 


thev collided as a jet. Further, the DC 
spun during its descent to the ground 
Weather conditions in the area at the 
time of the accident were reported by the 
Weather Bureau as clear, visibility 50 mi 
Winds aloft at 25,000 were approximately 


30 kt. from 320 deg 
INVESTIGATION 


A committee, headed by Board investi 
gators, was designated to obtain all perti 
nent information available from eyewitnesses 
to the collision. Among others, the most 


important objectives of the group were to 


obtain the place and altitude of the collision 
the headings and movements of the air 
craft prior to collision, the portions of the 
aircraft involved in the inflight impact, and 
the manner in which the aircraft descended 
to the ground 

Pursuant to these objectives it was 
learned that more than 140 persons had 
seen some phase of the accident, most, how 
ever, only that portion which followed the 
impact. About 115 of the known wit 
nesses were personally interviewed and 10¢ 
formal statements were obtained from the 
total 


Witnesses Selected 


From the interviews and statements, sev 
eral representative witnesses were selected 
to testify concerning their observations at 
the Board’s public hearing. The 
were made considering the aeronautical ex 
perience and background of the persons 
the positions from which their observations 
were made, and how much of the accident 
they saw. Only a few saw the important 
phase prior to impact. All stated that clear 
weather conditions prevailed 

Of the witnesses who saw the aircraft be 
fore in-flight impact, a few were oriented or, 
by the nature of their work, were fully 
cognizant of directions. The preponderance 
of these witnesses stated that the DC-7 
was on a heading of nearly due west and 
the F-89 was on a heading of nearly du 
east a few seconds before impact. They 
stated that the DC-7 seemed to be flying 
in a straight and level attitude 

The F-89 was also described by most as 
flying straight and level; however, a few 
thought it was turning left. None described 
any movements indicating either aircraft 
made evasive maneuvers to avoid the colli 
sion. They stated, however, that because of 
the altitudes variously estimated above 
20,000 ft., it would have been difficult, if 
not impossible, to see any such movements 
Neither aircraft was making a contrail which 
would have marked its flight path 


Smoke, Noise Noted 


Nearly all witnesses stated a smoke cloud 
appeared in evidence of the in-flight impact 
and this was followed by a sound, re 
sembling a clap of thunder. These were the 
factors directing the attention of most 
witnesses to the accident 

Eyewitnesses said that the DC-7 con 
tinued on a westerly heading for a short 
interval, then rolled to its left. As this 
occurred a plan view was afforded and 
several people noted that a portion of the 
left wing was sheared off. They also saw a 
shower of metal pieces near the smoke cloud 
reflecting the sun. The roll continued and 
the DC-7 entered an_ increasingly steep 
descent 

Several witnesses thought that the plan 
turned about its longitudinal axis during 
the descent and said that metal pieces con- 


selections 
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t d to break oft im the area of th ing 
fract Numerou persons stated ther 
is no fire but that white-gray smoke trailed 
t the wing fracture. Witness« lose te 
ish te noted a general breakuy f 
raft for it struck the ground 
Wit tated that the F-S9 emerged 
f t mok¢e oud on an easterly head 
It rst into flames which envek ped 
raft from its midsection rearward 
\ nost witness 1id the aircraft did 
t s] 1 few thought that it did. Most 
ted that the visible portion of the F-S 
ved intact 1 that the wings and thy 
k ket pods wer m place. The fall 
t F-S9 was descr da 1 onsistent 
trajectory 
\lt igh the preponderance of witnesses 
iw the F-89 before collision said it 


veaded easterly, many who saw it fall 
ted the trajectory was southeast. It wa 


ited that Mr. C. A. Adams, the radar 
rator, ejected from the aircraft about 
ilf-wav down the descending arc of the 


The pilot of the F-89 that accompanied 
1S70A stated that the radar check flight 
] 


id been entirely routine until the accident 
d. He stated that he and Mr. Owen 

id ompleted several simulated  intet 
pts and that just before the accident each 
raft was being positioned for another 

He stated that Mr. Owen’s aircraft was to 


1 
ttack 


ind his was to be the target 


Attack Simulated 
At thi i 


time, according to the pattern 


terceptors were 15-20 mi. apart with 
aircraft on a heading of 135 deg 

dh vn on a heading of 45 deg. H 
plained that according to the procedure 
\ir. Owen would next issue a radio com 
ind at vhich tim both pilots vould 

te standard bank deg. turns: In the 

f Mr. Owen a left turn to a heading 


+5 deg., and in his own case a right turn 
1 iding of 135 deg 
In t manner, at the completion of the 
the aircraft uld be positioned 
t Mr. Owen ild pre d deg. to th 
t path of the target aircraft mmonly 
a the attack vector As the flights 
d the radar operator of Mr Owe! 
aft ld locate the target plane on 
pe and d t his pilot toward 
t 1 mann vhich would ib] 
t to simulate a firing pass 
dur I red both aircraft t 
vin 380 kt. tr lirspeed H tat 
t purpe of th tvp intercept 
k out an enemy aircraft by 
ind destroy it in a weather situa 
h precluded positioning by \v 


I I 
] 
‘plained that 


tt radar ver flew th urcraft 
trol from th yilot t be ng d 
' wel f ition to the pilot 
} ‘ ; firiy mn 
I ( in n ig | 
ned tl lock-on” pha vas not 
t ntrol of the aircraft t 
that the radar wa ng directed t 
target to the exclusion of all 
’ ] 
H idd d that £ th pha 
da e ¢ pled ‘ t! I t 
) I ST0A he 
f re i k-o1 wed 
\ id pleted t It 
l ‘ ‘ I pa t 
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target format iS | it ‘ ' tion. a 
to the | t mal dar | in hi t 
( Kpit ; nl imag 
ie pilot testihed that Mr. O had \fter d 
» th il for iT puot t t i 7 
d turn. This, he recalled, wa Start ind 
naking mnet J i nd ! 
that he nmediatel ga t and ( i 
da m wccording ft ct rt t 1 
that Mr. Owen did too ft 
Ih t idded_ that t i Spi i 
act for the attackin pilot ft t t md, Caht 
Stead indicating when t tur Beca 
is complet d the a 
H ud that th tran t n wh 
ived and subs ient calls to O ! t sh 
1ot answered on 
Th vitn nd that ot During t 
the other F-89 at an tin l i th i iso | 
eriod and did not know th lision had had seen tl 
urred until notified by gt id ra that th 
which had itercepted th if f t isit and 
N 8210H. This occurred approximately on of th \] 
minute after the witness had f ied h illed it 
deg. turn. Then, awar fa i it 2 
ould only s sp t that 52-I1870A i n ident ft k 
volved ? ft 
» i 
Radar Man Busy ‘ t 
The radar operator who d th tigate 
llision stated that when it o dh 1 . t 
icCKing a Navigational fcatul rt ida ied that 
equipmc it lh natul f th K I i 1 northca 
juired the radar search featu t ott p I 
He iid that he wa not loun ‘ t Pulowmneg 
vas looking it the equipn it witl id it d 
lowered into a shield, muff A € P at 
luded most of th tside light t nd 
He testified that |} did not i Irie > ind 
th ommand to make the turns and to his 
best I t it F-§ i i 
3 d Z t tr ATS] d Kt \\ ka 
und it altit d Wa 5.0 rt nel th 
npact rred. The rada erat uid t ‘ d , 
turn d ha ) 1 started t t 7 ta 
k ] deg ni } i trat ’ urfra 
t iterrogator Te ignal in num 
All t lavigat ‘ d \ ta irfaces 
i 4 i King it t t d , 
tside ref : turn might not ha T 
ticed . 
H t ited that , 
k about 45 He « t —— 
t k t f \ re f+ 
losion. He saic kpit , 
r : 
ve p d » fla S ane t t t d 
vas t t This h cc’ Le t t 
nd tl } t } | 
d tail 
Th svat teat d +} + 
+ +) ift + ‘ 
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tat ‘ 
it 
rm that a 
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THERE'S NO 
SUBSTITUTE FOR 
DEPENDABILITY.... 
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DARNELL 





CASTERS AND 


Save You Money 


RUBBER TREADS . . . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, 





RUST-PROOFED .. . by zine plating, 
Darnell Casters give longer, care-free life 


LUBRICATION .. . all swivel and wheel 
bearings are factory packed with a high 
quality grease that "stands up" under at- 
tack by heat and water. 


STRING GUARDS. . . Even though string 
and ravelings may wind around the hub, 
these string guards insure easy rolling at 
all times. 


and Packed 


with useful 
Dy. Wi.\ 


Distributors in 
Principal Cities 


DARNELL 


CORPORATION, LTD 


DOWNEY (L A FORNIA 
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ittle forward n Th npa ind an 
iccompany ing \p 1 i d ten 
ad tevtat i 7a i ift \n im 1 
( d fre al t | irtiall 
ned many tt Ka ( 
During the t t 1 l tigat 
cttort Vas CT determine inde 
ndent of t ition, if th 
iad n an in-fl l t en th 
raft and, if manner in which 
t occurrec After th any scattered 
wreckage p \ f id, identified and 
th locations docum« ted, thev w tran 
ported t on location here the pre 
lems were approached mockup, recon 
struction, layout and olation of pieces 
bearing collision eviden 
Collision Proof 
his work disclosed and isolated areas of 


which, by their nature, conclu 
sively prove that a midair collision did ox 
cur. Results of this w 
material for determining the 
lationship of the aircraft to each other at 
the instant of impact 


One of the most significant areas involved 


damage 


tk also provided the 


physical re 


in the in-flight contact was the left wing 
of the DC-%, between stations 530 and 
613 (his area had been severely frag 


mented by impact forces with the largest 


single piece found ibout 18 x 12 in. in 
size This piece and many others from 
the wing area were severely torn, crushed 
and curled They also bore scratches and 


smudges associated with the collision con 


tact 

Some of these pieces were recovered 
from ground positions below the previously 
described collisiori area considering the 
drift effect from winds aloft 

Outboard of station 613 to the wing tip, 
a span of about $4 ft., the wing panel was 
recovered in one piece This component 
was recovered in the Sunland area and was 
in a relatively undamaged condition At 
the fractured inboard end of this piece the 
stringers and spar sections were crushed 
and deformed rearward 

On the bottom surf skin in the fra 
running aft and in 
board were noted. Others were evident ad 
jacent. to the fractur vith a few light 
smudges and scratches on the upper lead 
skin Cort 
the inboard end of a 


ture area, scratche 


ing edge sponding scratch¢ 
wcr'¢ noted near 
portion of aileron normally positioned on 
the wing in this area 

Ihe average angle of the fracture, meas 
ured at the inboard end of this 
wing panel, was three degrees from a p 
pendicular to the nterline of th enter 
wing spar. The aft 
plane was farther inboard than its 


nd of the separation 
le iding 
edgc 


Wing Edge Deformed 
At station 530 th 
was deformed rearward I here 


leading edge wing skin 
idditional 
scratches and black-gray smudges were noted 
Between station 530 and the wing root 
there was no evidence of 
minor deformation and a _ few 
smudges at station 397 on the upper lead 
ing edge wing surta Spr tographi and 
microchemical tests identified these gray 
smears as paint, identi 
from the F-89 horizontal stabilizer 
With respect to the F-89, it was learned 
it had fallen to the ground intact ex ept for 


components whicl 


ollision except 


gravish 
+ 1 
axcn 


il with s um ple 


1 separated because of the 


inflight collision damage This damage w 
bvu \ xfen c that ntin d l 
trol was unpossil Furth haract t 
of fire damage showed the aircraft was afi 
during its descent to the ground 

Of equal importan t the tructura 
objectives was the F-S9 fuselage nose s« 
tion rearward to about station 125 Thi 
irea had sustained severe in-flight strike dam 
we causing much of it to separate in flight 
is two large pieces and many fragments 
One large section consisted of the upper 
panel structure above th section sidk 
doors from station 12,688 rearward to sta 
tion 105 Below this panel structure an 
area the length of the panel and about 15 
in. wide was gouged out lhis area meas 
ired four degrees to the longitudinal axi 


of the aircraft with the aft end higher 


than the forward end 

\ portion of the front nose ircular ring 
was still in place at station 12 on the larg 

piece The ring was fractured 224 

in from the top centerline on the right 
side and 10 in. from the top centerline en 
the left side 

Measurements were 
ripheral distance 

The second larg: pic from the nos 
section was from the area below the nose 


nose 
made over the pe 


section side door between stations 2.685 
and 105, or roughly the structure below the 
bottom edge of the gouged-out area. Sim 
ilar to the upper nose section piece, this 
component bore in-flight impact evidence, 
had been torn off in flight and was recov 
ered away from the main wreckage area 
of the I 89 

The bottom portion of the fractured cir- 
cular nose section ring at station 12 was 
attached to this large lower panel section 
\ line joining the edges of the fractures 
of this ring on the lower section made an 
ingle of about 29 deg. with a waterline 
plane, the right side being lower than the 
left 


Object Struck Nose 

From the damage described and mockup 
reconstruction it was clearly evident that 
deep, had passed 
compartinent from 


an object, about 15 in 
through the F-8S9 nose 
front to rear at an approximate angle of 
deg. The object passed through the Fiber 
glas radome, the nose frame at station 12 
and through all intermediate frames and 
bulkheads rearward to and including sta 
tion 105 

Ihe F-89 radome was recovered in tw 


large pieces Ihe separation line on these 


two pieces correspond approximately to the 
fractures in the circular nose section ring 
Ihe larger radome piece bore scratches in 
its black exterior paint and it was evident 
that they were made by a rivet line on 
the object which penetrated the entire n 
section 

During the structural investigation 
siderable other in-flight impact and collision 
sequence evidence was found. Most, he 
ever, was cumulative in the prin ipal area 
already described or it was so inconsistent 
with the clearly established pattern that 
the camage was considered secondary 

It was also possible during th 
the reconstruction and isolation work 
examine the individual pieces of wreckag 
which were not involved in the in-flight im 
pact but which separated from the DC-7 


] 
lavout 


; 


before the ground impact The character 
istics of the various fractures clearly showed 
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pe 


OSC 
ose 
88 
the 
im 
his 
ice, 
Ov- 


Cir- 
Vas 
on 
res 
an 
Ine 
fhe 


aC alr 


ee 


- 


that the general br ikup of the D( ( 
fore ground impact was the result of ai 
ads beyond the design or required strength 
f the airframe 
Such loads were undoubtedly imposed 
ring unusual attitude f the airplane in 
fall 


ration, according te 
urred shortly be 
started with th 


This general disintes 
kage distribution, « 

impa t and 
of the ‘aircraft 


fore ground 


CI ag 
| Mage 


Engines Studied 


An equally exhaustive effort was expended 

xamining the engines of both aircraft 
d, in the case of the DC-7, its engines 
rd pre pellers Ihe objective was to de 
rmine whether or not any in-flight failure 

perating difficulties of these om 
contributed in any way to the 
ise of the midair coll 
\s indicated, the four DC-7 powerplants 
from the aircraft before ground 
result of airloads 


severe ly ] 


rents 


sion 


parated 
CNCCSSIVE 


lamaged by t 


pact as a 
lh inits 


pact and were principally recovered from 


His 


were 


widely separated craters in the school 


ird In each case the propeller assem 
nose, superchargers and rear acces 

ases wer broken from __ their 

pective power sections. All cylinders were 
roken loose from their power section 
Numerous components from these assem 
blies were scattered forward of the craters 
for distances as great as 250 ft There was 
no evidence on the engines of in-flight con 


tacts 

Following a preliminary examination at 
kage site, the 
facilities for disassem 


Vhis showed 


the wre powerplants were 
nie ved to 
ly and detailed 
1e various gear trains, bearings and shafting 
engines had normally Jubri 
ited prior to impact and that there was no 


suitable 
examination 


f the been 


dence of failure or operational distress 
Boroscopic examination of the cylinders 
led no indication of combustion i 

larities The articulating assemblies 

the engine showed no evidence of oper 
g distress and the oil pumps and screens 

free of foreign material While all 


essories Were recovered, 


the engine a 
nd impact damags 
functionally 


precluded them 


hecked 


being 





DC-7 Propellers 
The DC-7 prop remained tight on 
shafts: however, each assembly, as 
ited, was broken from its engine. ‘The 
eller blades exhibited various degrees 
umber and face-side bending. Car 


amination of the propeller blades, es 
illy of the No. 1 and 2 engines, showed 
they involved in the in 


t collision 


were not 


pitch 
stop 


‘amination of the propeller 


ng mechanisms disclosed the 


properly indexed for a blade range of 
deg. positive, full feathering, and 
14 deg Impact markings 
spider shims and shim plates tr 
1 propeller blade angle at ground im 
58.5 deg Because of the 
aircraft and 


we I] as 


TCVCTSC 


iveraging 
t disintegration of the 
tion of the 
throttle 
t, little significance 
evidence with respect to power o1 
d at the instant of collision 
turbojet engines of the F-S9 


powerplants, as 
manipulation during the 
can be attached 


were 
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( n th lain Kag { ! i 
craft 
Both were heavily damaged by ground 
impact and fire after impact Some por 
tions of the engine vere hurled 4 
ft. from the crash sit Ihe inlet and 
or tion of both engin ver 
oken off and consumed by fir The first 
three stag of the left engine IN pPTCssor 


ind the first stage of the right engine com 
} 


1 
TORCH aWay 


pr Or cr 

Variable bending and lack of damage t 
ome blades in the same stages were indi 
itions that the damage was the result of 
impact with the ground The ym bustion 
cans, although deformed, showed no indi 
cation of overheat Crossover tubes wer 
normal. Both turbine assemblies were in 


tact but displaced rearward. The aft sides 


of the turbme wheels were freshly scored 
indicating rotation when the whe wert 
forced rearward 

From the investigation of the powerplants 


engines of the F-89 
found to indicate that 


failure of any of these 


of the DC-7 and the 
there was no evidence 


} 
a maifuncnhion or 


units was a factor in the accident 
DC-7 Status 
Because of some misunderstanding dur 


ident investigation, the Board 
in the public interest to ex 
DC-7, the nature 
requirements and 


ing the a 
believes it is 
plain the status of the 
of its first flight and the 
restrictions with the 
These subjects were fully explored during 
the public inquiry through witn repre 
senting the Douglas Co. and the Civil Aero 
nautics Administration 

From inception of an air carrier 


associated operation 


type 11T 


raft to commercial production of the 
model many months, or vears, of design, 
evaluation and tests are required During 


this period after the model is produced it is 


an experimental aircraft and may flown 
only under an experimental certificate 1s 
sued in accordance with Civil Air Regu 
lations by the CAA This strictly limits 
operation of the aircraft in the mterest of 
safety 

During this period the model must 
hibit, through ¢ manner and type of 
test, its strength, safety, performance and 
quahtv, and meet or ex d the standard 
required by appropriate Civil Air Regula 
tions On mpletion of this work, if the 
iirworthiness is proved, the model is awarded 
1 type certifcat ind mav be duphi ited 
in exact kind and quality for mmercial 
lc N 8210H was such a duplicate, on 
of over 300 already manufactured and in 
nn ommercial aviation 

The manufacture of such aircraft nder 
tvp< rtihcation 1S k sely up rvised by 


CAA personnel This is a form of quality 
ontrol and accomplished by inspect 
ind tests performed regularly and frequently 
throughout manufacture. When production 

’ 


additional cl 


tion 


is complete, numerous hecks 
ire accomplished by the manufacturer and 
ise of N $210H nearly 15 hr. ground 


wccumulated on the por 


in the c: 


time were verplants 
during this work 
Before a formal 


eTtihicate 


Civil 


urworthiness 
is issued for the individual aircraft, 
Air Regulations that a functional 
in-flight check be accomplished This is 
principally a flight to gather imformation 
from which, if final and 
adjustments on the and its com 


require 


necessary, minor 


aircraft 


t 





KAMAN 


Long a prime military contractor, 
Kaman is also a leading subcontractor 
to outstanding aircraft and missiles 
producers. Experience in processing 
and fabrication of magnesium and 
aluminum coupled with complete 
manufacturing and assembly facilities 
of over 500,000 square feet enable 
us to produce the most complicated 
housings and other assemblies for 
airborne electronic equipment to the 
most precise tolerances. 

May we send you our 16 page 
illustrated brochure of equipment 
and facilities? 


THE KAMAN AIRCRAFT CORPORATION 
SUBCONTRACT DIVISION 
BLOOMFIELD 6, CONNECTICUT 








































ponents can be made Accordingly, 
N8210H was being flown for this purpose 
when the subject accident occurred 


Flight Limitations 

Ihe functional check flight is made under 
a special flight authorization certificate is 
sued by the CAA and it also is restrictive 
Among other limitations, the aircraft must 
be flown in visual flight rule weather con 
ditions, without passengers and, except for 
landing and takeoff, the operation must be 
over sparsely populated areas 

lhe F-89 was produced in a similar man 
ner; however, the standards and specifica 
tions of a military plane are governed by 
the military establishment and not by Civil 
Air Regulations 

lhe IRAN project, in the case of the | 


Airwork never scrambles engine 
parts on a mass production basis. 
When this engine was torn down 
for overhaul—the parts went on 
this cart. The cart kept all re-usable 
parts together as they went through 
Cleaning, Inspection and Rework. 
Now, new parts have been issued. 
The cart is ready to start through 
Assembly. 

These carts preserve your invest- 
ment. If a vital part has a potential 
10,000 hour life--and you have 


Airwork 


CORPORATION 
Millville, New Jersey 
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89, was principally a complete overhaul of 
the aircraft. This in no manner changed 
the basic proven airworthiness of the air 
craft; however, such projects may mod 
ermize some of its components, especially 
those relating to its weapon equipment 
Northrop records showed that after the 
cverhaul work was completed with respect 
to 52-1S870A, the aircraft had been flown 
six times for various checks of the work 
performed. The subject flight was to be a 
final check by the Northrop Co. before 
turning the aircraft back to USAI It was 
for the purpose of checking the radar por 
tion of the weapon systems of the aircraft 
and thus was a functional check flight 
with Air Force regulations 
fiving activity 
mutually agreed 


In accordance 


pertaining to the Air Force 
at Palmdale, 


which were 





THIS IS ENGINE E7592 


used it for 1,000 hours—that’s the 
one that goes back on your engine. 
Under the usual shop system, you 
could end up with a 9,000 hour 
part ...and a big bill next time. 

Mating parts that have ‘“‘worn in” 
are re-mated. And... you get indi- 
vidual treatment of the operating 
problem shown by the internal con- 
dition of your engine at overhaul. 

Only Airwork offers this indi- 
vidualized overhaul method . . . the 
best you can get anywhere. 


BRANCHES IN: 
WASHINGTON 


CLEVELAND 








upon and part of the Northrop operating 
procedures, the F-89 flights were not to 
be made over congested areas except during 
landings and takeoffs. Also, the flights were 
to be conducted within an area generally 
bounded by San Diego, northwest to Santa 
Barbara, northeast to Bakersfield and south 
east to FE] Centro 

As a standard Air Force requirement this 
area was designated and published as a 
local flying area; however, such did not set 
it apart for the exclusive use ‘of the com 
pany 

As a matter of fact, the same area is used 
in the flying operations of the numerous 
aircraft manufacturers located in the Los 
Angeles vicinity 

Witnesses stated the joint use of this air 


space was common knowledge They also 
said it was heavily used by the aircraft of 
the manufacturers, the military and com 


mercial traffic serving the large metropolitan 
area. Further, the space was limited by 
restricted areas bordering the aforemen 
tioned local flying airspace on the east and 
west accident occurred within 
this local flying area 


VER Flights 

It will be recalled that both flights were 
operated under local VFR flight plans. A 
cordingly, the other aircraft 
was a direct responsibility of the pilots of 


sides. ‘The 


avoidance of 


both aircraft. Civil Air Regulations, Part 
60, Section 60.12(c), clearly place this r 
sponsibility on all pilots, regardless of th 
type aircraft. Rules for avoidance and right 
of-way are also spelled out in these regula 
tions, Section 60.14(a) through (c) and 


Section 60.15 

Because of this pilot responsibility 
onsidered important to determine 
if any, effect the operational nature of the 
flights had on the ability of the pilots to 
ry it out. Specifically, it was important 
to learn whether or not the oy 
ture of the flights required an unusual 
amount of pilot cockpit preoccupation. Wit- 
well qualified through actual experi 
in performance of the flights, were 


it was 


vhat 


operational na 


nesses 


ence 


questioned with respect to this subject 

\ Douglas representative described the 
production flight check from its beginning 
to cnd, stating that each was very similar 
and followed a definite pattern. He stated 
the purpose was a thorough operational 
check of the aircraft, its powerplants and 
its equipment involving flight at various 
power settings, aircraft nfigurations, all 


altitudes 


Itemized Checklists 


The witness 


at various 


testified that flight check 
sheets are aboard the flights and 
the items are accomplished in the sequence 
of their arrangement on the sheets He 
ilso said that as the flight progressed and 
the items accomplished, the 
orded. This duty, he said, was ex 


1 responsibility of the flight engi 


— 


carried 


were results 
were Ic 
clusivels 
neer 

He also said the manipulation 
setting of controls, except flight 
was principally done by the flight engineer 
He concluded that greater 
pilot cockpit preoccupation in this type of 
operation than in any other 

During the investigation these flight check 
overed from the wr 
that many of the 


and 


} 
ontrols 


there was no 


sheets were re¢ kage of 


NS210H. It was noted 
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REPORT FROM RYAN 





Ryan’s Diversification 
Creates Wide Opportunity for Engineers 





X-13 Vertijet Adds New Punch to Airpower 


Washington — Unveiled in an unpre- 
cedented flight at the Pentagon, the 
Ryan X-13 Vertijet gave military 
officials a glimpse of the future of air- 
power. Like a huge bat, the Vertijet 
unhooked itself from its nose cable, 
hovered vertically, then whipped over 
into horizontal flight and roared out of 
sight. 

World’s first jet VTOL aircraft, the 
Vertijet combines the flashing perform- 
ance of jet power with the mobility of 
missile launching. It frees supersonic 
iirpower from runways and airports. 
Without landing gear, flaps, actuators, 

1e X-13 concept means less weight — 

ore performance in speed and climb. 

In the words of a top Air Force 

reneral, “The Vertijet has provided 

ilitary planners with a new capability 

r manned aircraft of the future.” 

Achieved in close cooperation with 
he Air Force and Navy, the Vertijet is 

sed upon Ryan’s unsurpassed 24 





million manhours of research, develop- 
ment, and test in VTOL aircraft. 


Navy, Army 
to Use New Ryan 
Navigator 


San Diego—Navy aircraft—piston 
engine, jets and helicopters will soon be 
equipped with Ryan lightweight auto- 
matic navigators and ground velocity 
indicators. Lightest, simplest, most 
reliable, most compact of their type, 
these systems are self-contained and 
based on continuous-wave radar. 

The navigators provide pilots with 
required data such as latitude, longi 
tude, ground speed and track, drift 
angle, wind speed and direction, ground 
miles covered and course and distance 
to destination. Ryan is also developing 
guidance systems for supersonic missiles. 








More Orders for 
Ryan Firebees 


San Diego— Nearly $20 million worth 
of Ryan Firebee jet drone missiles have 
been ordered by the Air Force and Navy 
in 1957. In operational use, the Firebee 
is the nation’s most realistic “enemy” 
target for evaluating the performance of 
air-to-air and ground-to-air missiles. It 
possesses the high speed, altitude, 
maneuverability and extended duration 
needed to simulate “enemy” intercept 
problems. 

America’s number-one jet drone, the 
Firebee is another example of Ryan's 
skill in blending aerodynamic, jet pro- 
pulsion and electronics knowledge to 
meet a challenging problem. 
vital military need. 


ENGINEERS 


-answera 


Look to the future. Look to Ryan where you can 
grow with an aggressive, forward-looking company 
You'll find a variety of stimulating projects. Ryan 
engages in all three elements of modern flight — 
airframes, engines and electronic systems. 


END FOR RYAN E NGIN NG 
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| Mr. James Kerns, Engineering Personnel 
Ryan Aeronautical Company 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 


New Hampshire Ball Bearings, Ine. 


CONTACT ANGLE 


Contact angle is the angle between a 
plane perpendicular to the bearing 
axis and a line connecting the two 
points on a given ball where the ball 
makes contact with the raceways when 
the bearing is subjected to a pure 
thrust load. In Fig. 1, the contact 
angle is represented by angle a. The 
significance of the contact angle is re- 
vealed by an examination of the forces 
present in a thrust loaded bearing. 


In Fig. 2, a simplified version of 
Fig. 1, the shaft and inner ring com- 
bination are represented by the plug 
a, the “‘working diameters” of the balls 
and represented by the rodlike mem- 
bers at b, and the outer ring is repre- 
sented by the tapered cup c. 


The contact angle is a. This diagram 
represents a three-dimensional struc- 
ture with as many equally spaced rods, 
b, as there are balls in the bearing. 


The primary concern in design is 
the amount of compressive force to 
which rod b is subject, which is the 
force with which a given ball is pressed 
against the raceways. This force can 
be calculated by constructing a_ par- 
allelogram of forces as shown in Fig. 3. 


The sides T and R, are vector quan- 
tities, and diagonal B is the vector 
sum of T and R. Furthermore, the vec- 
tor sum of the thrust components on 
all the balls equals the total thrust 
load on the bearing. The vector sum of 
the radial components on all the balls 
is zero. Vector B, the force actually 
felt by the raceways and balls, com- 
pared to vector T, the thrust compo- 
nent, varies significantly with changes 
in the size of the contact angle and is 
directly proportional to the thrust 
load component and inversely propor- 
tional to the sine of the contact angle. 


Example |: 

A bearing is carrying a pure thrust 
load of 21 pounds. Assuming seven 
balls in the bearing, each ball will 
have an axial load component of three 
pounds, since a thrust load is shared 
equally by all the balls. While the 
axial component on each ball is only 
three pounds, the actual compressive 
force, or squeeze, felt by the ball and 
raceways is considerably greater than 
this value. 





Resnamend 


~~. 
“~ 
“ 
_ 
8 
me 
| 


eo a rm 
With a contact angle of five degrees: 


a 34.5 Ibs. 

sin a sin 5 

Thus we see that with a five-degree 

contact angle the actual load felt by 

each individual ball is actually con- 

siderably greater than the total 21 
pound thrust load on the bearing. 


Example II: 
Using the thrust conditions in Exam- 
ple 1, the contact angle is increased to 
20 degrees, by selecting a bearing with 
a larger value of radial play. 

3 pounds 

sin 20 

A 15 degree increase in contact angle 

produced a 74.5% reduction in ball- 
to-raceway contact stress. This rela- 
tionship should be noted by anyone 
who writes bearing specifications. The 
operational qualities of the bearing, 
such as low running and starting 
torque and bearing life, are a function 
of the ball-to-raceway contact stress. 


8.78 pounds 


Thus the contact angle is highly 
significant. 
It is not necessary for a bearing 


user to calculate or specify the con- 
tact angle desired. It is only necessary 
to remember that low values of contact 
angle are associated with low radial 
play, and high values of contact angle 
are associated with high radial play. 
In addition to the above considera- 
tions, gyratory forces become extremely 
important factors in determining op- 
timum contact angle in high speed 
applications. 

A more complete discussion of con- 
tact angle is found in our design hand- 
00k. 


DESIGNERS HANDBOOK OFFERED 
FREE TO ENGINEERS 


If you work with miniature bearings, 
you'll find this new, 70-page authori- 
tative publication a great help in solv- 
ing problems in design- 
ing instruments or small 
electro-mechanical as- 
semblies. 

It will be sent free 
to engineers, draftsmen 
and purchasing agents. 
Write to: New Hamp- 
shire Ball Bearings, Inc., 


Peterborough 1, N.H. 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
District Offices: Pasadena, Calif.; Park Ridge, Ill.; and Great Neck, N. Y. 
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it¢ ne had ccll Hipie d ind in SC GUCHHCC 
The end of the completed items indicatec 
that when the collision occurred the aircraft 
was being flown at 25,000 ft. and at about 
330 kt. true airspeed, for the purpose of 
checking carburetor « peration it maximul 
ruise power, A study of the writing showec 
clearly it was in handwriting of Mr. W, B 


Adams, the flight engineer. 

Witnesses experienced in the F-89 rada 
flight operation stated it required 
precision flying and that accuracy of head 
ings and altitudes was required within nai 
Because of this the sim 
lated intercepts were usually flown using 
autopilot Witnesses familiar with Mr 
Owen's technique believed he would have 
been using it continuously during the radar 
pattern and simulated intercepts whicl 
would include the turn preceding the at 
tack vector Ihe radar operator could not 
tell from his cockpit 
fied that 
precision necessary ind greatly 
pilot’s concentration within the 

lestimony indicated that during the tun 
preceding the attack vector the pilot had 
turn During th 


nothing ted wit! 


check 


row tolerances 


Ihe witnesses test 

provided th 

reduced th 
cockpit 


using the autopilot 


only to monitor the 


time there was connec 
the radar equipment to occupy his attention 
Greatest cockpit concentration on the pilot 
part would be later during the lock-on pha 
of the intercept which follows completiot 
of the turn to the attack vector and after 
the search phase has iccomplished 
Witnesses concluded that during the px 
sitioning turn Mr. Owen would be free t 
look out for other aircraft \s_previoush 
stated, the responsibility to look out for 
other aircraft was in no manner reduced 
1 local flying area 


been 


the designation of 


ANALYSIS 


he several areas of primary collision dan 
age and markings furnished the foundation 
for a successful analytical study of how th« 
in-flight collision sequence occurred and th« 
relative attitudes of the aircraft at impact 

Initial contact occurred when the lead 
ing edge of the left wing of the DC-7 be 
tween stations 530 and 613 made contact 
with the Fiberglas radome of the F-S 
\s the two aircraft passed, the left wing 
of the DC-7 and nose section of the F-8 
progressively penetrated one another unti 
the left wing outboard of station 530 wa 
sheared off and the nose section rearward ti 
station 125 was destroyed. Impact marking 
made during this sequence showed clear] 
that the aircraft were rolled t 
left with respect to each other 


36 deg. t 


\s the split second sequence continued 
the left horizontal stabilizer of the F-S 
brushed across the upper surface of th 


DC-7 left wing at station 397 leaving paint 
smudges in that area The relative angk 
in the roll plane between the aircraft anc 
location of the stabilizer brush marks showed 
the F-89 would clear the No. | propeller 
arc of the DC-7, thus accounting for th 
absence of propeller cuts and blade damag« 


The aircraft then passed one anoth 
and from all the available evidence ther 
were no other primary contacts betwee 
them. Damage received by the F-89 clearh 


showed it Ww yuld have been rendered un 


controllable In the case of the DC-7 it 
is doubtful that effective control would 
have existed, the latter substantiated bi 
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NEW LONG LIFE COMMUTATOR mpauiahemmmnee 


FOR TELEMETERING... SAMPLING... PRO \MMING 
A complete new line of Commutators for switching up to 180 ene , ne 
contacts for both high and low impedance circuits in aircraft and j 
missile applications has been devel d by Bendix-Pacific I CONDENSED SPECIFICATIONS 
pplic s evelope y . | Circuits: 2 or 3 sections of 60 contacts each. Speeds: Ye to 30 RPS 
Wide selections of poles, positions and speeds are available de- na iy Pg i A gy eae eg 
pending on speed and operating conditions. A total service life | Vibration: 25G any axis to 2000 cps. Acceleration: 75G any axis 
»f 500 to 1000 hours can be expected. Units are available for |, Wiring: . ney quameetions .——. ; 
a 2 . . . : > ernai interconnecti s stancarcs 
AC or DC operation. Two section units weigh less than 2 pounds 3. taternel interconnections te customer specifications 
and measure approximately 414” x 234” x 234”. Three section 
‘ommutators weigh approximately 21, pounds and measure Risin EI, 


4) 6" x 344” x 3Y,”. 
WIRE OR WRITE FOR COMPLETE DATA ~SendixZ 


PACIFIC DIVISION 
“Bendix Aviation Corporation 


NORTH HOLLYWOOD. CALIF 





EAST COAST: (Eastern Representative) P.0. Box 391, Wilton, Sunestint ~Busten, Ohio: 120 West 2nd— Washington, D.C.: Suite 803, 1701 “K” Street, N.W. 
CANADIAN DISTRIBUTORS: — Computing Devices of Canada, Ottawa 4, Ontario EXPORT DIVISION: — Bendix International, 205 E. 42nd St., New York 17 
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ATION WEEK’S 
INVENTORY OF AIRPOWER 


WHERE ARE WE? 
WHERE ARE WE GOING? 


EXCITING HEADLINES IN 1957 herald the pressing need for an in- 
ventory of world airpower in 1958. Earth satellite . . . policy 
changes .. . budget revisions . . . market shifts . the missile 
race and hundreds of other technical and market developments 
illustrate existing industry confusion. Never before in its fifty 
year history has aviation found such great need for a concise, 
penetrating analysis and forecast of world airpower. 


ONLY ONE SOURCE FOR THE ANSWéFs 

Aviation’s key engineering-management men .. . the decision 
makers ... turn to aviation’s top reporting team. Only AVIATION 
WEEK has the capacity and experience to perform this tremen- 
dous responsibility, 26 full-time graduate engineers and aviation 
specialists. For the past year, editors and researchers have been 
collecting ...sifting...analyzing...and interpreting thousands 
of technical and market developments into the 25th ANNUAL 
INVENTORY OF AIRPOWER. Charts, graphs, tables, specifications 
will cover in detail, budgets, missiles, manufacturing, engineer- 
ing, avionics and many more areas of military and civil aviation. 
The INVENTORY ISSUE is aviation’s only complete comprehensive 
source for a knowledgeable look at the big picture. 


Here is a rare opportunity to place your sales message in a 
climate of dynamic editorial impact. Key management men and 
engineers will be eagerly waiting for the information contained 
in this issue. This news is vital to their economic future. 


YOU BELONG 

AVIATION WEEK’S ANNUAL INVENTORY OF AIRPOWER is recog- 
nized throughout the industry as a BASIC REFERENCE. Manage- 
ment and engineers will more than just read the INVENTORY 
ISSUE... THEY WILL STUDY IT... and they continually refer to 
it throughout the year. You get as a bonus MULTIPLE 
EXPOSURE ...of your sales message. Sectionalized format permits 
advertisers to position advertising in appropriate section. 


For additional information WRITE . WIRE . or better yet 
PHONE your Regional District Office. Regular advertising rates 
apply. 


® @ 


NEW YORK 36—M. J. Storz; R. Hathaway, R. Butera, 500 Fifth Avenue; ATLANTA 3—R. H. Powell, 601 
Rhodes-Haverty Bidg.; BOSTON 16 — A. C. Boughton, Jr., 350 Park Square Bidg.; CHICAGO 11 — J. S. Costello; Fred 
E. Bauman, 520 North Michigan Avenue; CLEVELAND 15 —H. P. Johnson, 1510 Hanna Bidg.; DALLAS 1-—€E. E 
Schirmer, The Vaughn Bidg., 1712 Commerce St.; DETROIT 26 —C. A. Ransdell, 856 Pe cot Bidg.; LOS ANGELES 
17 — C. F. McReynolds; 0. T. Brennan; 0. A. MéMillan, 1125 t Sixth Street; PHI LPHIA 3 — J. D. Willis, 
W. Bianchard, 17th & Sansom Streets; SAN FRANCISCO 4 — W oolston 68 Post St.; ENGLAND — Herbert 
Lagler, McGraw-Hill House, 95 Farringdon Street, London EC 4; FRANCE — David 5 Avenue George V, Paris 8 








EXECUTIVE AIRCRAFT'S VIRGIL ODOM 
RECOMMENDS AC AIRCRAFT SPARK PLUGS! 











Superintendent of Maintenance of Executive Aircraft 
selects AC Aircraft Spark Plugs for personal use! 


Veteran of 15 years in aviation, Virgil Odom says, “I’ve 
never had a failure with AC Aircraft Spark Plugs. With 
normal maintenance, I expect over 500 hours of peak per- 
a AFT 44/43 INC formance from them. That’s why I recommend ACs, and 
a wa 1! ever there’s a fouling problem, I suggest AC Platinum 
Electrodes, but for normal operation [ use standard ACs.” 


I’ve never had a complaint from owners or pilots. When- 


ee Sd 


ire 


As a result of its world-wide reputation for light and heavy 
aircraft overhaul and conversion work, Executive Air- 
craft Service has been appointed recently as a registered 
dealer for the Piper Line. 

So, take a tip about spark plugs from one of the experts, 
Virgil Odom! For better performance and lower mainte- 
nance, install AC Aircraft Spark Plugs in your plane. 








, Watch Walt Disney Studios’ ZORRO every week on ABC-TV AIR Cc RAFT 


, loi ac SD THE ELECTRONICS DIVISION OF GENERAL MOTORS SPARK PLUGS 
i ‘ 
DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Alexandria, Virginia; Cleveland, Ohio. 
Pacific Airmotive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey. 
| Southwest Airmotive Company: Dallas, Texas; Kansas City, Kansas; Denve, Colorado. Standard Aero Engine Lid.: Winnipeg, Monitoba; Vancouver, B.C.; Edmonton, Alberta. 
Ven Dusen Aircraft Supplies, Inc.: Chicago, Illinois; Minneapolis, Minneso’ - Teterboro, New Jersey; East Boston, Massachusetts; Alexandria, Virginia; Richmond, Virginia. 
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the final transmission from its crew, “Un 
controllable 

Ihe relative angle between the aircraft 
in the pitch plane must be deduced fr6m 
the impact markings and the existing angles 
of attack of the aircraft when the marks 
were made Impact damage was all pre 
dominantly rearward and slightly inboard 
on the DC-7 with little or no upward or 
downward indications 

On the F-89 the damage was rearward 
with a four-degree upward angle. With rm 
spect to airspeeds, a principal consideration 
in determining angles of attack, ample evi 
dence indicates that the true airspeed of 
the F-S9 was 3580 kt. and, though less con 
lusive, it is quite probable that the true 
uirspeed of the DC-7 was 330 kt. Con 
sidering this evidence, it is very reasonable 
to conclude that both aircraft, relatively, 
were level in the pitch plane. 


Impact Angle 


The impact angle in the vaw plane is 
perhaps the most important factor of the 
collision orieatation because it is most in 
dicative of the converging flight paths be 
fore impact This angle is based on con- 
siderations of airspeeds and the fracture 
ingle of the cut on the left wing of the 
DC-7, which was measured as three de- 
grees inboard from front to rear \ccept 
ing the airspeeds mentioned and the angle 
of the cut, the resultant angle of conver 
gence was about five degrees from head-on 

\s previously indicated, the correlation 
of physical damage, collision marks and 
impact angles relate one aircraft to the 
other but not with respect to the ground 
» deduce the 
ground 


It is therefore necessary t 
orientation with respect to the 
through other means 

While direction of flight at impact may 
ften be indicated by the direction of 
vreckage scatter, in the subject accident this 
was not definitive Thus, orientation of 
the aircraft with respect to the ground and 
the direction of flight of the aircraft at 
npact are necessarily based on the obser 
itions of eyewitnesses and some circum 


tantial evidence 

Whe preponderan e of evewitnesses, some 
ieronautically qualified and cognizant of di 
rection, believed that the DC-7 was head 
ing about due west and the F-89 was 
heading approximately due east when they 
llided. While it is possible that some 
rror may exist in these collision headings 
ause of the difficulty of such estimates 
m ground positions, it is noteworthy that 
ily substantial errors would have an ap 
iable effect on the results based on them 
Recalling it was Pilot Owen's intention to 
rm left from 135 deg. to 45 deg. using a 
deg. bank, and accepting the collision 
idings as substantially correct, it is en 
reasonable to conclude that the F-S9 
inked to its left about 30 deg. with re 
t to the ground when the impact oc 
d This conclusion would thus place 
DC-7 fivine straight and level, or 

so, when the two aircraft collided 


summary, based on all the available 


ice, it is the judgment of the Board 
this collision occurred nearly head-on 
the DC-7 was fiving straight and 


or nearly so, on an ipproximate 
heading It is believed that it 


l Pilot Owen was executing 


qa W hile 
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a level left turn from 135 deg. toward an 
anticipated heading of 45 deg. and that 


his aircraft was banked approximately 30 


deg It is also clearly evident that the 
accident took place in clear weather con 
ditions at 25,000 ft. over a noncongested 
area between one and two miles north 
cast of the Hansen Dam Spillway 

The small difference between the stand 
ird bank of 30 deg. and the 36-degree im 
pact angle in the roll axis cannot be posi 
tively explained. It is possible, 
that this six-degree difference is indicative of 
the start of an evasive maneuver. From the 
transmission by Mr. Twitchell, “Poor jet 
too,” it is known that he saw the F-89 
Because the collision sequence occurred in 
about 1/100 of a second he could not have 
recognized the aircraft as a jet at that 
time and must have done so before impact 
It is possible I 


however 


therefore, he saw the jet in 
time to react and start a left bank which 
had progressed six degrees but which was 
insufhcient to avoid the collision 

In order to evaluate the all-important 
question of whether or not the crews could 
have seen and avoided the collision, an 
analytical study of the opportunities was 
made The aforementioned collision fac 
tors were applied, with others, such as 
closure speed, visual range and ingular 
position of the conflicting aircraft on the 
other’s windshield. It must be realized that 
some of these latter factors are the products 
of numerous considerations 


Distance Limitations 


The maximum distance that an aircraft 
can be seen depends upon its angular pres 
entation, its color contrast with the exist 
ing background as affected by the degre« 
of illumination, and the atmospheric condi 
tions of visibility including altitude effect 

Ihese factors are highly 
different in each actual situation, and small 
amounts Jess than optimum in tl 
tions result in an appreciable reduction of 
the maximum distance thet an aircraft can 
be seen. Also, it is known that ihe head 
on or near head-on flight paths are the 
most unfavorable situations for sighting 
other aircraft because of the relatively small 
frontal profile presented during closure 
intangible nature f th 


variable and 


1 condi 


Realizing the 
maximum sighting distance, the Board cat 
fully considered each factor, together with 
published material on the subject, and 
selected 3.5 mi. as its best estimate 

Accepting this distance and applying it 
to the flight path portion of the analytical 
study, the F-89 would enter visual range 
about five deg. to the nght of zero refer 
ence on the DC-7 windshield. \lovement 
during closure would be slowly from right 
to left until just before impact. At visua 
range the DC-7 would be positioned 22 deg 
to the left of zero reference on the F-S9 
windshield 

Considering the banked attitude of the 
F-89, this initial position would be on the 
canopy glass off the armor-glass windshield 
Movement of the DC-7 during 
would be slowly diagonally downward from 
left to right until just before impact 

Considering the probable flight path of 
each aircraft to collision, the visual range 
nd the true airspeeds of the aircraft, com 
putations show the closure speed between 


them was about 700 kt The calculated 


closure 


time from visual range to collision wa 
ibe it 15 
While a conflicting aircraft is within 
visual range it must first be detected by the 
pilot, then an avoidance decision must be 
made and, finally, the aircraft must responce 
to and carry out the avoidance maneuver 
Lach of these factors requires an clement 
ot time, the total of which must be sufh 
ollision avoidance 


| 


cient for a successful 

Detection of another aircraft is probab 
the greatest time-consuming factor, being 
restricted by physiological limitations of th 
human cve Ihe eve will best detect an 


+} ; 


object when it is within the focal ld 


( nel 
3 deg vide With sufhicent 


vision, some | 
be detected within 


motion the object may 


the peripheral field, a few degrees outsid 
the focal area I compensate for these 
restrictions the pulot must employ Canning 
to search the broad areas of potential col 
lision to detect other aircraft. Thus, a rea 
sonable opportunity to avoid collision must 


include a reasonable time for detection 

Following detection, the pilot must then 
evaluate the situation and determine if col 
lision courses exist and, if so, decide on 
proper evasive maneuver The time ir 
quired for such decision may vary 

For example, it may be hard to deter 
mine whether or not a conflicting aircraft 
is approaching or moving away It may 
also be difficult to decide which way a turn 
ing aircraft is progressing and where it 
projected flight path will take it from it 
sighted position This is especially difh 
cult when the conflicting aircraft and th 
aircraft from which it is viewed ar CINE 
flown at high speed 

\ircraft response, especially for the larg 
transport type, is less than immediat \ 
though with boosted contr the attitud 
ot the aircraft may h« 
eral seconds are required before the dit 
tion of flight is sufficiently changed 


altered rapidly 


Minimum Time 


Considering — these llision avoidan 
elements and all the available eviden it 
appears that only the mmimum time op}; 
tunity existed for the pilots to have carried 
out the basic elements of ] » avoidan 


It is clear that only if the pilots sighted th 


" 
other's conflicting aircraft carl  ¢t 
period when it was visible and took 
mediate evasi\ wchion ild th 


have been avoided 


Thus, it is the considered opinion of 
the Board that, whil 
could have been eff« 
able, I 
and the high rate of closure at high alt 
tude the pilots were confronted with unu 
ally great problems of visual separation 

The accident, which appears t 


vecause of the near head-on IK 


curred under almost the 


ditions insofar as the time opportunity for 


most idvers on 


the pilots to see and avoid is concerned 
raises the question whether the k ng estal 
lished sce ind bk econ philose phi 1 


adequate in un 


plicable to VFR flight 


controlled operations 


It is clear that, under rtain conditions 
ot speed ind angle of nvergence very 
little time opportunit ‘ists for pilots t 
observe the other aircraft and take avoid 
nce action \s aircraft speeds and trafh« 
density increase, this problem will be ag 
ravated 

While this problem is serious, and grow 
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ELAND (for fixed wing aircraft) pro- | ELAND (for helicopters) specially ORYX turbo gas generator designed 





peller-turbine engine for new airliners | designed for the Fairey Rotodyne, is for helicopters where the rotor is pro- 
and conversion of piston engine air- | basically the standard Eland with an pelled by jet reaction at the blade tips. 
liners to. propeller-turbine power | auxiliary compressor mounted at the | 

Chosen for the Hamburger Flugzeugbau_ | rear. A further design with a rear gear 

C209 and the Convair 340. | box is installed in the Westland West } 


| minster helicopter 


—_——<—_—$—$ $$$ - —+—__—__—_ 


NAPIER 
AERO 
ENGINES 
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DOUBLE SCORPION an aircraft GAZELLE free turbine engine de- TIP THRUST UNITS (for heli- 
rocket engine which provides a source signed primarily for helicopter propul- copters restore performance lost 
of extra power at high altitude. De- sion. Chosen for the Westland Wessex through heat, humidity and height. In 
signed for sustained firing and long and the Bristol 192. Can be adapted for operation in the Saunders Roe Skeeter. 
operational life. Fitted in the Canberra fixed-wing applications. 


which set upa height record of 70,310 ft. 











D. NAPIER & SON LIMITED—LONDON, W.3. Member of the ENGLISH ELECTRIC Aviation Group 
NAPIER ENGINES INC., Suite 909, Dupont Circle Building, 1346 Connecticut Avenue, N.W., Washington 6, D.C. 
Tel: Dupont 9-2123. Cables: Napier. Washington. CRC S 
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reparation for the flights was com 

ind routine 

The flights were operated in clear 
onditions and in accordance with 

wisions of local VFR flight plans 

nder VFR weather conditions and 
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more so, if 1s not ficient ca to di 
card the see and be seen rule. Alternative te 
is fundamental rule in VFR operation 
her do not exist a t or are so extrenn 
they would penalize the expeditio 
trafhe to the point where aircraft 
ns m gencra stifled 
or mstan the practi i consequen 
mmediate implementation of full posi 
ntrol for such operations regardk 
ither woulc the grounding of a 
p ifag nt aircraft 
hereror int t hi 1O1lOg al idvan 
nad h SUI cparati f 
++ } sh. 
t. the Board i] tin 
t d en p th 
tan +} 
f 1 
Boare i 
i i d 
i d t reparat 
j 
| ‘ 
| 
! id tl 1 flight 
\ IN lil i 1 
rn F 
} ced md i 
t i raft 
tific i i I md 
t area ( 
In rt ing Boar« } t 
it f all person wager 
} it } " ed ul if that 
it f ha ratt rma 
i } np it } I gilal 
irt t ting 1 1 r 
¢ } Tgcn 
We are faced th n liat t i 
| t K ft d ng f ff 
part t ig t and iting 
prevent any avoida din n 
if h l d tend 
} th t t | t t i d 
Al : itt 
It 1 n 1 in 
t } hat had pr ited 
ft from taking 
ict lude it 
da l ld 
( il il t t 
ded 
rn 
\ ? i 
| l ift L d 
i i para 
1 i lig | t nd 
B } ; ‘ 
1\ t 
id ill} 
Pr ++ f ht crew : 
D I 1 h 
n ed 
FINDINGS 
isis of all available evidence the 
nds that 
Che aircraft and the crews were prop 
tificated according to the status of 
raft and nature of the operation 


| THREE-AXIS 
ST> PhIGHT SIMULATOR 


Providing a flight table which converts these vector analogs 


can be continuously oriented in into a position corresponding to 


space with respect to three mut- the defined space vector. 


vally-perpendicular reference 


: By thus reproducing the condi- 
axes, the CTl Dynamic Flight y P o 
; tions of an actual high-perfor- 
Simulator can be programmed : ‘ cagr 
, mance aircraft or mi:sile in flight, 
directly from the output of a Pion 

; the unit expands the capabilities 
computer. Operating smoothly 
g : . of any laboratory. 
with no gearing, the instrument 


accepts independent voltage Write for brochure 


signals in each of the 3 axes and 








CALIFORNIA TECHNICAL INDUSTRIES 


DIVISION OF TEXTRON INC 


BELMONT 6, CALIFORNIA 








Over 85% of the torque wrenches 
used in industry ore 





Read by Sight, Sound or Feel. 
i to sire 
@ Permanently Accurate 


~~ 


i f na 
Sp (/ iL 1016 @ Practically indestructible 
OFFERS YOU THE 
MOST COMMUNICATIONS 
FOR YOUR MONEY 


90/360 CHANNEL TRANSMITTER 


@ Faster—Easier to use 
@ Automatic Release 


@ All Capacities 


90/560 CHANNEL RECEIVER in inch grams...inth 


e 108—) k _ ovnces,..inch pounds 





3. SCS. L r cross- ...foot pounds 
} l : il. (All sizes from 
e@ Per rysta ntrolled tun- 0-6000 ft. Ibs.) 
e CAAT I ita] 
Airlir * licopter 
Airv a undreds of 
ex¢ ec monvfacturer, 





design ond 
production man 
should have 
this voluable 
date. Sent upon 
request. 


Write for brochure 


NUWCO 


National Aeronautical Corporation 
Fort Washington, Pennsylvania 
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The arlist’s drawing shows 
Aeronutronic Systems’ four- 
stage rocket leaving its launch- 
ing station, a General Mills 
balloon. With much of the 
almospheric drag behind tt, 
the rocket can soar to far 
greater heights than those 
launched from usual earth 


Slalions. 
















































This Project Farside polyethylene balloon is identical to the one used in the 
actual rocket flights. Here it is being readied for a test ascent. Its load is an 
exact replica (size and weight) of the platform and rockets which were carried 
to 100,000 feet at Eniwetok Aloll. 


MECHANICAL DIVISION 


We build rocket 
stations in the sky 
to speed man’s 


conquest of space 


In Project Farside, General Mills’ poly- 
ethylene balloons like this, the largest ever 
flown, lifted a series of rockets 100,000 
feet above the earth. (The nearly 4,000- 
pound loads were the greatest ever carried 
to that height.) With 98.7 percent of the 
drag-producing atmosphere already behind 
them, the rockets could then be sent far- 
theroutintotheunknowntogatherscientific 
data essential to man’s mastery of space. 


Unusual projects of this type are a spe- 
cialty of the complete balloon systems 
group at General Mills. The complete 
package includes balloon and instrument 
design and manufacture, launching and 
recovery services, weather forecasting and 
data reduction. 


Such activity is representative of our capa- 
bilities and thoroughness in other fields: 
inertial guidance and control, infrared, 
radar, semiconductor physics, and so on. 
We combine creative engineering and re- 
search with fine-precision production to 
serve an increasing number of industrial 
and military customers. We'd like to serve 
you, too. 


GET MORE FACTS about our facilities 
and capabilities and how they can serve 
you. Write Dept. AW-1, Mechanical Divi- 


sion, General Mills, 1620 Central Ave. 
N.E., Minneapolis 13, Minnesota. 
General 


Mills 









Creative Research and Development + Precision Engineering and Production 


Minneapolis, Minnesota 
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VFR flight plans collision avoidance rested 
visual separation, a pilot responsibility 

The DC-7 and F-89 collided in flight 

n approximately west and east headings, 

pectively They were at 25,000 ft. over 

; non ongested area between one and two 

iles northeast of the Hansen Dam Spill 


val 




















ri At impact the F-89 was rolled about 
J deg. left, both aircraft were about level 
4 1) the pitch plane, and the convergence 
5 mngle was about five degrees from head-on 
7. Both aircraft fell out of control and 
DC-7 crashed in a populated area 
y From visual range, estimated at 3.5 
the closure speed between the two ait 
ift was 700 kt. and over the probabk 
flight paths the time to collision from visual 
was about 15 s 
" The nature and purpose of the flights 
-e lid not prevent all pilots from maintaining 
1 lookout for other aircraft 
] There was no evidence found to 
ndicate that any malfunction or failure of 
the aircraft or their nponents was a 
; t 1 the accident 
PROBABLE CAUSE 
oly- | urd determines that the probabl 
over i f this midair s 1 was th high 
000 rate of near head-on it high altitud 
4 . vhich togetl it] phvsiologica in 
00- tations, 1 Ited in a minimum avoidance 
ried pportunity during which the pilots did 
the t th ther’s aircraft 
1ind 3y the Civil Acronaut Board 
James R. Durf 
far- Chan Gurne 
tific } Harmar D. Denny 
ace. G. Joseph Minett ; 
oul ector 
i vows J tecor | Here’s why FLEXIBLE TUBING can say, 
ems PPLEMENTAL DATA “W ili d H qd’ 
sete Die prarwetnanptbe | e can meet any silicone ducting nee 
The Civil Aeronautics Board was not —— 
lent d of this accident through its Santa Mon 
and 1 off 1 few minutes after it irred The extreme sensitivity of silicone rubber compounds makes their 
and Investigators were promptly dispatched to | fabrication into ducting a tricky, exacting process requiring testing, 
ne and an investigation was iitiated — | evaluating and manufacturing techniques of the highest order. All 
d conducted in accordance with the pro- of this Flexible Tubing has. Our silicone departments on the east 
ipa- Fj ipeaae be . — oe = bers Cw and west coasts, together with recently expanded laboratory facilities, 
Ids: 4 | “ . bn ail ry —— i. are the best equipped in the world. And the staff that runs them 
red, ee id in th HW nae n Rox ae It ‘Ho. includes the country’s foremost silicone rubber experts. 
on. = tel. Hollywood, Calif. last Mar. 20-21 All raw materials are scrupulously protected against contamina- 
re- lhe Douglas Aircraft Co., Inc.. a Dela tion, and every duct and special part is built on automated machinery 
to ire corporation, has its principal offices in under automatically controlled temperature and atmospheric condi- 
; j Santa Monica, Calif The company is tions. Positive air pressure keeps them constantly dust-free, and for 
rial | rincipally engaged in the manufacture of further protection the personnel wear sanitized clothing. Each part 
rve § urcraft is serialized and certified at every stage of production. The result is 
Northrop Aircraft, Inc., a California = a top-quality, fully cured product that will behave as it is supposed 
a poration, has its principal ofices im Beverly to against the most rigid specifications. 
ties Hills, Calif. The company is principally The background and experience of our field engineers are available 
rve ngaged in the manufacture of aircraft . ; ee . tal i. i igen 
“be to you. Let us know your requirements and we'll be glad to have one 
ivi- of them stop by and help you solve your problems. For full informa- 
ve. FLIGHT PERSONNEL tion, write Dept. 201. 
Douglas. Pilot William G. Carr, age 4 ’ : : 
vas employed by the company on Jan Represented nationally by Aero Engineering Co. and Airsupply 
+, 1952. He held a valid airman certifi Co., and by Associated Industries in Seattle, Washington. 
with an airline transport rating and 
ng for the subject aircraft. He also held 
rous other type ratings as well as rat glexible 7 
on airframes and powerplants Pilot ubing 
irr had 11,757 total ving hours, of which 
were in the DC-7 type. His last med CORPORATION 
ai ger ong was accomplished Nov 27, GUILFORD, CONNECTICUT 
without waivers 
5 Copilot Archie R. Twitchell, age 50, was | ANAHEIM, CALIFORNIA * HILLSIDE, ILLINOIS 


AVIATION WEEK, January 6, 1958 m 





































































A WORLD OF 
OPPORTUNITY 
FOR A SELECT 
GROUP OF 
AIRCRAFT DESIGN 
ENGINEERS 


With over a quarter-billion backlog, more than 50% commercial, 
Rohr offers the skilled aircraft design engineer the industry's 
utmost in long-range security and quick advancement opportunity 
in the fields of conventional and jet power packages and other 
major military and commercial aircraft components. 


Forward resume to J. L. Hobel, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California, Dept. 48 


World’s Largest Producer of Ready-To-Install Power Packages for Airplanes 









AIRCRAFT CORPORATION 


Chula Vista and Riverside, California 





employed by Douglas since Feb. 2, 1955 
He held a valid airman certificate with air 
line transport and DC-7 ratings. The pilot 
had accumulated 7,115 flying hours, of 
which 287 were in the DC-7 His last 
medical examination was accomplished, wit! 
out waivers, on Feb. 9, 195¢ 

Flight Engineer Waldo B. Adams, a 
+3, was employed by Douglas Jan. 4, 193 
He held a valid airman certificate with flight 
engineer, airframe, engine, and commercial 
pilot ratings. Company records showed h¢ 
had accumulated 2,711 flving hours as a 
light engineer, of which 278 were in th 
DC-7 type aircraft He had taken |! 
last physical examination on Feb. 22, 1956, 
and it was accomplished without waivers 

Flight Radio Operator Roy Nakazawa 
ige 29, was employed by the company May 
26, 1952, and held the position of a flight 
line technician (electronics). Mr. Nakazawa 
held a second-class radiophone license 1 
sued by the Federal Communications Com 
mission on Dec. 11, 1953 

2. Northrop Pilot Roland E. Owen 
age 36, was employed by the company on 
Oct. 15, 195] He was the Chief of Pro 
duction Test at the time of the accident 
He held a valid airman certificate with com 
mercial and instrument ratings He also 
held a formal certificate of authority from 
USAF to fly the F-89. Pilot Owen had a 
cumulated 2,754 flving hours, of which 
1,320 were in jet aircraft and 1,249 were 
in the F-89 type jet. His last physical ex 
amination was accomplished in May, 1956, 
without waivers. His last high-altitude in 
coctrination was accomplished May 31 
1955 (valid for three vear 

Radar Operator Curtiss A. Adams, ag 
27, was employed Oct. 10, 1951, as an 
electronic checkout man. His last physical 
and high-altitude indoctrinations were rr 
ceived in May, 1956, and September, 1956 


THE AIRCRAFT 


he DC-7B, N 8210H, had a total of 
1:03 flying time since its manufacture. It 
was equipped with Wright engines, model 
972TC18DA-4, and Hamilton Standard pro 
pellers, model 34E60-363, blade model 
6921A-8. The engines and propellers had 
accumulated about 14 hr. of ground run 
ning time since new 

The F-89 bore manufacturer's _ serial 
number 4447 and USAF designation 52 
1870A. The aircraft had been flown 261 
hr. since manufacture and 6 hr. since IRAN 
The F-89 engines were Allison, model 
J-35A-35 The left and right engines had 
accumulated 258 hr. and 200 hr., respec 
tively, since new 


gC 


Twin Pioneers Are 
Grounded After Crash 


London—Scottish Aviation Company 
Ltd., temporarily grounded all its twin 
Pioneer aircraft following a crash in 
the Libyan Desert 

Ihe Roval Aircraft Establishment at 
Farnborough is now examining compo 
nents recovered from the wreck 

Among six occupants killed in the 
crash was the company’s chief designer, 
D. F. McKintyre. The aircraft was on a 
special demonstration flight 
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* Over 6,500 Airports Listed by State 

* Principal Airports Located on State Maps 

* Airport Chart Locations Given 

* Runway Lengths; Surface; Directions; Condition 
* Approach Obstructions 

* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 

* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers 

* CAA Information Station Phone Numbers 

* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


GET AVIATION’S MOST USEFUL 
CROSS-COUNTPY FLYING GUIDE. 
LAST YEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 

OUT’. MAIL COUPON NOW! 


500 





25th Annual ATRPORT and 


BUSINESS 
FLYING 
DIRECTORY 


@ Airport Facilities 
@ Flight Information 


eR aac ah 


i 
i 
ts/ Hotels 
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THE PATEOMAL, AUTHORITY oc AVIATION FACILITIES 
VIATION 
’ published by WEEK 


A MeoGraw-Hill Publication. 330 West 42nd Street, New York 36, N.Y 





AIRPORT AND BUSINESS FLYING DIRECTORY 
330 West 42nd Street, New York 36, N. Y 


FLYING DIRECTORY to the following address: 


Nome: 
Address 


City 


Company: _ 


Aviation interest: 


Bill Company Check enclosed $5.00 enclosed 














Please send post-paid my copy of the AIRPORT AND BUSINESS | 
| 


AW! 
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NATIONAL“? rnc cron. 
COVERAGE | ve, mana 


“a Positions Vacant 

—_ 
va Positions Wanted 
Part Time Work 


ments in t 


DISPLAYED 
The advertising rate is $37.40 per inch for all adve 
tising appearing on the than a " act ba 
Fre juency rates quoted on st 
An Advertising inch is measur ed % vertically on @ 
column—? columns—30 inches to @ page 


Subject to Agency Commission 





s section include all 
technical 
Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 
———RATES——— 


2.10 per tine, minimum 3 lines. 


EMPLOYMENT OPPORTUNITIES 


employment opportunities —execu 


selling, office ied, manual, etc 


Employment Agencies 


Employment Services 
Labor Bureaus 


UNDISPLAYED 


To figure advance 
payment count 5 average words as a line 


Position Wanted Ads are % of above rate 

Box Numbers—-counts as | line 

Discount of 10% if full payment is made in advance 
4 ons cutive insertions 


sub t Agen y Con ssion 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y¥. 36, w. Y 











TEST PILOTS 


SIKORSKY 


HELICOPTERS 


Sikorsky Aircraft would like to review applications for positions os test 


positions involve production testing, 


flying. 


QUALIFICATIONS 


@ Prefer college graduate or equivalent. 


pilots. These 


cross-country and other required helicopter test 


They may eventually lead to engineering or experimental test flying. 


Engineering degree desirable. 


@ Must have a minimum of four yeors as an aircraft pilot 


@ Total of 1,000 hours first officer time in all aircraft is very desirable. 


@ Must have at least 500 hours first pilot time in helicopters of which 300 
are as first pilot in Sikorsky helicopters 


@ Must hove current C.AA 
copter rating 


certificate with commercial license and heli- 


@ Helicopter instructor and instrument ratings as well as third class radio 


operator's license are desirable 


If you believe you qualify, please send a complete resume 


meets our requirements) to Mr. R. A. Auten 


telling how your experience 


Bridgeport Personnel Department 


SIKORSKY aircrart 


ONE OFTHE DIVISIONS OF UNITED AIRCRAFT CORPORA 


TION 


BRIDGEPORT and STRATFORD, CONNECTICUT 














WANTED 


MANUFACTURER’S 


National manufacturer of 
precision microwave test equip- 
ment and instruments seeks 
sales-engineering representca- 
tion by local area firms. 
Address detailed resume of 
experience in this ‘product field 
to 


RW-6910, Aviation W 


lass. Adv. Div, P.O. Box 12, N.Y N.¥ 











REPRESENTATIVES 











SALES REPRESENTATIVE WANTED 
Aircraft Parts Co. AN & MS Hardware & 
Fittings; also complete line of other classes 
of Aircraft parts. Must have experience 
and contacts. Submit complete sales back- 
ground, and area by phone or letter. 

COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd., Culver City, California 











ENGINEERS 


ff vou have been looking for an Em a om Agency 
that is skilled in the STATE O ART 

Technical Recruitment and WELIABILITY OF In. 
FORMATION concerning positions, why not com 
municate with us at once! ALL POSITIONS EI 


PA 
FIDELITY PERSONNEL SERVICE 
1218 Chestnut St Phila. 7, Pa. 
Specialists in Aviation, Electronica and Nucleonics 











REPLIES (Bow No.) iddreas to office nearest you 


o This publication ¢ lanni fic d Adi Div 
VEW YORK: P. O. Bor 1 
CHICAGO 0 N. Mi ~Blg Ave ii) 


SAN FRANCISCO: 68 Poat St 








POSITIONS VACANT 


Sales Engineer—Graduate Mechanical Engi- 
neer with elctro-mechanical background to 
travel out of Fart Worth-Dallas office in air- 
craft and missile field for West Coast corpo 

ration Send resume to P-6851, Aviation 


Week 
Sales Engineer—Graduate Mechanical Engi- 


neer with gyroscope background to travel out 
of Res York office in aircraft and missile field 
for West Coast corporation. Send resume to 


P-6359, Aviation Week 


EMPLOYMENT SERVICE 


Available: 


Native engineers (some EE’s). 
Write fully to Personnel Service Apartad 
Aereo 3067 Medellin Colombia Soutt 
America 

POSITIONS WANTED 
Lawyer. 38 ex-Naval aviator, insurance 
broker, desires opportunit to work in avia- 
tion or allied industry Resume n request 
PW-682%9, A ation Week 
Experienced Helicopter pilot—commerciai 
nstructor ratings. Time in 8 different models 
Also commercial single, multi-engine nstru 
ment Age 2 married Leaving se < 
References W trave i Ocean View 
Fullerton, Ca 


Manufacturing Opportunity Originator of well 


known production airplane offers another new 

and outstanding design for general aircraft 

market a sound reliable concept non compet'i- 
ve amphibian under $50,000 price class alr 
ame or components manufacturing compar 

referred. PW-6941, Aviation Week 


SELLING OPPORTUNITY WANTED 


Manufacturers’ Representative seeking addi- 
tional accounts for New York, New Jersey and 
New E ngland areas. Engineering Degree, ex- 


ellent contacts and 14 years experience sell- 
ng to the aircraft industry RA-6968, Avia- 
tion Week 
FOR SALE 

For Sale or Lease—Sikorsky S-SSB Helicop- 
ter equipped with Wright R-1300-3, 700 h.p. 
engine. Spare engine available. Kern Copters, 
In P.O. Box 186, Sta. 8 Bakersfield, Cali- 


fornia 








To EMPLOYERS who 
advertise for MEN: 


When there are many applicants for a 
single position it frequently happens 
that the only letters acknowledged are 
those of the most promising candidates. 
Others may not receive any indication 
that their letters have even been re- 
ceived by a prospective employer 
much less given consideration. These 
men often become discouraged, will not 
respond to future advertisements, and 
sometimes question their bona fide 
character. 

Every advertisemenf printed in the 
Employment Opportunities Section is 
duly authorized. 

It will help to keep our readers inter- 
ested in this advertising if you wll ac- 
knowledge every application received, 
even if you merely return the letters of 
unsuccessful applicants with, ‘Position 
filled thank you” written or stamped on 
them. 

We suggest this in a spirit of coopera- 
tion between employers and the men 
replying to Employment advertisements. 

Classified Advertising Division 


McGraw-Hill Publishing Co., Jn. 
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CLASSIFIED SEARCHLIGHT Wien mney, ADVERTISING 





BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
DISPLAYED RATES UNDISPLAYED 
The advertising rate is $24.00 per inch for all advertising appearing on $2.10 a line, minimum 3 lines. To figure advance poyment count 5 
other than a eontract basis. Contract rates quoted on request. overage words as a line 
AN ADVERTISING INCH is meosured % inch vertically on one column, 3 BOX NUMBERS count as one line additional in undisployed ods 
columns—30 inches—to a page DISCOUNT OF 10% if full payment is mode in advonce for four con- 
Closing date is 11 days before issue date, subject to space limitations. secutive insertions of undisplayed ads 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N.Y 











Minnesota trmotive, inc. 
NORTH CENTRAL STATES BEST EQUIPPED FACILITY SERVING 


E N G N ' S mca TheyFlying Public 
iociatap Guolece MAINTENANCE 





7 
Collins Radio 
Bendix Aviation ® INSPECTION 
j-4 7 Chamaion Sark Plugs e CONVERSION 
SERVICEABLE Hartzell Propellers. SERVICE © ENGINEERING 





Kolisman 

LOW TIME Lear Aviation Equipment 
Flitetronies 

Nareo Products (Sub- Distributor) 


i i Pi instru t 
Complete With Accessories — 


Sperry Aviation Manufacturers of the Super Lodestar. 


Wakmann Watches 
B. F. Goodrich Aeronautical Products 


Peseo Products 


COAST TO COAST 


Distributor for 

Aero Commander Aircraft, 
North Dakota, South Dakota, 
Minnesota and iowa 


LOW oa ow =€6Minnesota trmotive, ine. 
Saenens Wold Chamberlain Field * Minneapolis 


Can Supply Large Quantities 
Phone, Wire or Write 


Deal directly with owner 


For Sale—immediate Delivery 


26 passenger ex-Eastern Wright G202A 


DCc-3s 


Full airline equipment 


$100,000.00 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
Wabash 5-3000 





VA EVAY Alte 


ROCHESTER AIRPORT GENESEE 8-730) 
ROCHESTER 11, N.Y. 

















THE 


Immediate Delivery 


Senet BES KAM OITIIIVIE 


R1830 R1820 


R985 R1340  R2000 ( Onspnlele- 
a MAINTENANCE 


AIRFRAMI ENGINE ELECTRON 


ENGINE WORKS 


INC. 
Lombert Field Inc. St. Lovie, Me. O’HARE FIELD CHICAGO 





























One of the world's 
largest inventories of 


DOUGLAS 


SERVING THE INDUSTRY AS SUPPLIERS OF DOUGLAS PARTS AND COMPONENTS 


WE SOLICIT OPEN ACCOUNTS FROM WELL RATED FIRMS 


uf _< FARRAR AVIATION c.3 3 pc-4 PARTS 


FARRAR AVIATION WUK 


325 WEST MAIN STREET P. O. BOX 113 ONTARIO, CALIF YUkon 6-6746 CABLE ADDRESS “FARRAIR State Dewt Export Peg No 4528 
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SEARCHLIGHT SECTION 








DEAL DIRECTLY WITH OWNER 


EXECUTIVE 
LODESTAR 
VENTURA 


BEECHCRAFT 
C18S—D18S 
E18S 
GRUMMAN 
GOOSE and 

SUPER 
WIDGEON 
PBY-5A 

T-6G—PV-2 

SIKORSKY S-51 


We are owners of all these and interested 
in the purchase, sale, lease, and trading 
of aircraft. Advise us of your requirements 
to receive our custom proposal to meet your 
exact acquisition or disposal needs. 


TRADE —AYER CO. 


Linden Airport Linden, N. J 
Wabash 5-3000 










AIRLINE DC-3 
CARGO C-47 









FOR SALE 


EXECUTIVE LODESTAR 


Operated & Maintained by one corpora- 
tion for 5 years. Aircraft jn excellent 
condition throughout. 1820-202A en- 
gines. Dual omni & ILS. Dual glide 
slope. Collins communication system. 
Dual ADF’S. Bendix omni Mag, Gyro- 
syn compass. pilots flight group all elec- 
tric; copilots flighg group vacuum. En. 
tire aircraft recently rewired. New boots 
& tank seal. Goodyear ‘Spot” brakes. 


Price $90,000 
Send for detail specifications. 


S. MORGAN SMITH COMPANY 


P. O. Box 26 New Cumberland, Pa 





FOR SALE 
DC-4E 


Overwater Configuration 
Convertible 
Passenger-Equipped 


Zero-Time Engines and 
Airframe if Desired 


OVERSEAS NATIONAL AIRWAYS 
Box 2396, 
Oakland International Airport, 
California 
Tel: LOckhaven 2-2247 
X: OA-432 
Cable: ONATAIR, OAKLAND 








FOR SALE 


CUSTOM C-47 
INSTALLATION 


consisting of 


A-12 Sperry Auto Pilot 

A-12 Sperry Approach Coupler 

A-12 Sperry Gyrosyn Compass 

Dual set Collins 51 R-3 DMMNI complete 
with RMI OBI Antennas, rack switches, 
power supply etc. 

17 L-2 180 Channel Collins Transmitter 
51R-2 260 Channel Collins Receiver 

51V-1 Collins Glide Scope 

188-4 Collins Transceiver 

AZQ-10 RCA Radar System with dual 
Scopes and Brackets 

SBA Bendix 3 light Marker Beacon 
ARC-1 50 Channel Transceiver 

Custom C-47 Instrument Panel complete 
with Flight Radio and Aircraft Instru- 
ments. 


BERNARD J. O’KEEFE 
932A Pacific St. New Milford, N. J. 


ee ee 


—— eee 


——— 











ACRS 


OVERHAUL * EXCHANGE LEASE 
ALL P&W ENGINE MODEL’S 


R965 - 1340 - 1830 - 2000 
R2800 MI & M2 
R2800 C Series 


IMMEDIATE DELIVERY 


The original Ml & M2 as engineered by 
ACES copied by many but never dupli- 
cated by any. CAA approved repair sta- 
tion—powerplant class 2 


Write, Phone or Cable Today 
Sales Manager 


AIR CARRIER ENGINE SERVICE, INC. 
P. O. Box 236, Miami 48, Fla. 
Tuxedo 7-2666 


SPARKPLUGS WANTED 


Surplus or used aircraft sparkpiugs wanted. Highest 
prices paid for R.B. 19R, 48582, 5/2, 5/3, 5/4, 5/5, 
23R, 27-R, 23, 21282, 31282; R.P. 438; LE 44, 45; 
L.S. 48; 181, 281 . 19-2R, 14-1R; R.C. 
OR; R2-14-R; R-214; R.N. 5/3; 590S2, 61382 638", 


64S 
RADIO & ELECTRONICS SURPLUS 
14000 Brush St Detroit 3, Mich 








OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 

GOV'T. APPROVED REPAIR STATION 








WRP AERO see | 











. 
For Sale—749 Constellation Parts 
complete Main Gear (107,00@ tbs. gross) 
43E60-7 Propellor Dome 
complete 749 Janitrol Heater 
749 C18 BD-! Engines, incomplete 
complete Boost System 
Many miscellaneous 749 details & assemblies 


BERNARD J. O'KEEFE 
932A Pacific St New Milford, N. J. 


-N-e2e 

















C-47’S FOR SALE DC-3’S 
ALSO 
REPAIR OVERHAUL MODIFICATION 
VOLITAN AVIATION 


12820 Pierce St. INC. 
Phone EM-9-1283 


Pacoima, Calif. 








IN ALL INTERESTS OF AVIATION 


If You‘re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 








To EMPLOYERS 


who advertise 
for MEN: 


When there are many applicants 
for a single position it frequently 
happens that the only letters ac- 
knowledged are those of the most 
promising candidates. Others may 
not receive any indication that their 
letters have even been received by 
a prospective employer much less 
given consideration. These men 
often become discouraged, will not 
respond to future advertisements, 


and sometimes question their bona 


fide character. 


Every advertisement printed in 
the Employment Opportunities Sec- 


tion is duly authorized. 


It will help to keep our readers 
interested in this advertising if you 
will acknowledge every application 
received, even if you merely return 
the letters of unsuccessful applicants 
with, “Position filled thank you” 


written or stamped on them. 


We suggest this in a spirit of co- 
operation between employers and 
the men replying to Employment 


advertisements. 


Classified Advertising Division 


McGraw-Hill 
Publishing Co., Inc. 
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PRODUCTS by combining orders for Maskants Z 
and Etchants with CHEM-MILL, ° 
the only manufacturer of a bs 
complete line of chemical milling ° 
products — made to work together! ° 
A 
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AN INVITATION 
TO JOIN ORO 


Pioneer In 
Operations Research 


Operations Research is a young 
science, earning recog! 1 rapidly 
as a significant aid to decision-mak- 
ing. It employs the services of 


mathematicia physicists, econo- 
mists, engineers, political scientists, 
psychologists, and others working 
on teams to synthesize all phases ol 


a problem. 


At ORO, a civilian and non- 
governmental organization, you 
will become one of a team assigned 
to vital mulitar wiems in the 
area of tactics, strategy, logistic 


weapons systems analysis and 


communicatior 


No other Operations Research 
organization has the broad expe- 
rience of ORO. Founded in 1948 by 
Dr. Ellis A. Johnson, pioneer of 
U. S. Opsearch, ORO’'s research 
findings have influenced decisicr- 
making on the highest military 
levels. 


ORO’s professional atmosphere 
encourages those with initiative and 
imagination to broaden their scien- 
tific capabilities. For example, staff 
members are taught to “program” 
their own material for the Univac 
computer so that they can use its 
services at any time they so desire, 

ORO starting salaries are com- 
petitive with those of industry and 
other private 
tions. Promotions are based solely 
on merit. The benefits 
offered are ahead of those given 


by many companies. 


research organiza- 


“tringe 


The cultural and historical fea- 
which attract visitors to 
Washington, D. C. are but a short 
drive from the pleasant Chevy 
Chase suburb in which ORO is 
located Attractive homes and 
apartments are within walking dis- 
ivailable in all 

are excellent, 


tures 


tance and readily 
price ranges. Schoo 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH 
OFFICE one) 


7100 CONNECTICUT AVENUE 
CHEVY CHASE, MARYLAND 











CHEM-MILL 


. 
° 
. 
DIVISION OF TURCO PRODUCTS. INC e 
6135 South Central Ave., Los Angeles 1, Calif . 

. 
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LETTERS 








Voodoo Record 


Congratulations to all concerned to the 
Voodoo speed record effort. Well done 
USA 

BowYER 
Director 
Society of British Aircraft Constructors 
Lon lon 

Ours, too, to Ted Bowver for his good 

sportsmanship.—Ed 
>. 7 ™ 
Radiation System 

I would like to clarify a poimt concerning 
the 60 ft Missile Tracker” telemetry an 
tenna (AW Dec. 9, p. 93 

l telemet intenna system 


which automatically track long range mis 
] to receive their telemetry signals. Th 
60 ft. antenna, built by D. S. Kenned 
& ¢ corp ited into the svstem 
means of a uniqt ynical-scan feed and ap 
propriat mechanisms ind yntrols 
I f£ ind development of th Oo 
plet m—as well as the installation at 
th vn range sites—was a ompl shed b 
the RF Systems Division of Radiation, In 


\ ire naturally proud of 


our part in thi 
APM TC 
ntation 
Be. wr. « 
Manager 
( mitract 
Radiation 


Melb 


ETTINGS 
Information and Publicity 
Ing 


uurne, Fla 


> - . 
In Public Interest 
his morning Vanguard exploded, and its 
erations were quickly heard round the 
rid, thanks to a dedicated to the 


pre sS 
pol that if the Russians would find it out 
then the public in the U. S. or Brazil o1 
India should immediately be privy to th 
fact in all possible detail including qua 


hour reports on count down progress, po 
nalfunction t id nauscan 
This evening a local radio reporter averred 
th this is a serious propaganda setback.” 
Indeed it was, but pl marily only becau 
this amateur pundit and hundreds like him 
t tl ld th vas Ss But it would not 
t if these sam porters and new 
nalysts had presented it as factual informa 
n undistorted by days of preliminary th 
trical background buildup and variou 
spt ) mnt¢ P tation rf its signihcance 
In fren; reated by the press—and 

& specificall te Aviation Weexk—regard 
ig t public right to an ever increasing 
knowledge of detailed military information 
ipparently forgotten that few persons 

ire technically or politically capable of a 


interim 
o that rarely 

public in prop 

ontfuse 


fragmental o 

t gical development 
! the 

Che public then is at dest 

vorst apprehensive and a 

trated by its inability to und 


reports on 


i presented to 
1 
armed; frus 


rstand and 


nally reluctant to place credence in am 
news source \ more unfortunate corollar 
f such a policy is the adverse environment 


] 


Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
iddress letters to the Editor. Aviation 


Week, 330 W. 42nd St., New York 36, 
N. Y. Try to keep letters under 500 
words and give a genuine identification. 
We will not print anonymous letters. 
but names of writers will be withheld 


on request, 

imposed upon our scientists ind enginece! 
responsible for our york in the missil 
field. Can vou conceive that this is con 
lucive to optimum performance bv anvone 
ngaged in such effort? 

Gentlemen, this is not a baseball gam 
And many details of our military develop 
nents, even if unclassified, are no mor ’ 
the publi iterest than its knowledge of 
| rection in an umpire glass I 

ly feel that Aviation WEEK as an 

knowledged and accredited spokesm f 

wiation industry has been edit ill 

IS n it ynsistent thumping to 

cation of restrictions on details of o 

ta program With notabl i t 
f Sputnik, you and oth ha iped 
t vhirlwind of irresponsib porting 
th press While vo in hardly 
licted for their actions, your culpabilit 
n failure to 1 vnize that what 
wn to the Russians is not license fo 

id dissemination of such facts, part 

ularly if through naivete th 1 listort 


to an extent in publicatior 
me_ politically 


prejudici 


or detrimental to our scientific eff 
As a responsible technical journal 
factual articles show insight and understand 
ing. It is unfortunate that vour editorial 
,0t so dispassionat 
J. K. Burkey 
Cu ihe 1 I ills Ohi ) 


First Blow 


I read with interest Gen. White's ym 
nent (AW De p. Z that Least d 
irable air defense, a ‘last ditch’ effort, t 
fight the enemy after he gets ov the t 
irea. The Air Force aim to keep th 
nemv from getting off the gr yind.”” 

This sounds verv m howe np 
mentation of h a pol | 

juire a hang n nat 1 think ng 
t would obvious! juire that the Air I 

rike the first blow Is there anvone in 
Washington to mak ich a decisior 

Henry C. ALBERTS 


Lynnfield Center, Ma 


Comet Electra 


Mav we say how pl I 
| Atlantic to id that the I . 
heed Electra had been rolled | 
hedule, as you announced in thé iptior 
to the picture of the aircraft 
AviaTion Week for Nov. 18 
After studying the photograph, we w 
n more pleased to see that the Lockheed 
signers have followed the example of Sud 
Aviation 1 de Havilland Comet no 


ind cockpit section, indeed, they appear to 


In using 


have gone further even than the admirabl 
Caravelle in that the followed th 
lines of the Comet fuselage with praiseworthy 


have 


exactness 


ipertures which are a carbon copy of th 
British machine. It will be a big relief t 
the de Havilland designers over here to ha 
such flattering confirmation of the sound 
ness of their efforts, and we feel free now t 
opinion that the rather bulbou 


CXpre Ss Ou 


lines of the Electra as shown in the advet 
tisement ind which we now realize we 
simply artists’ license, were a sad mistak 


M. J. Lunp 
J. B. Sentor 
L. HoLiincs 


Blackburn and General Aircraft, Ltd 
Leed Design Offic 
173 Park Lan 


AW rected its error on p 
Nov. 25 e.—l 


Moon Reversal 


Regarding the D AVIATION 
WrEEK ma n ) 4 r reader 
may | nt ted to know that the rever 
flect d 1 ) photographs ha 
also beer ) d “liv tl chat 

pe by t te vhich vw Id nt 
i ite that th ph nomenon not limited 
to t \ ig of photograph 

Daniet A, LANCIANI 


\ vave Associate In 
Burlington, Ma 


Gravity Experiment 


I Is much interested in an item 
that appeared in th lumn “Industry Ob 
SCIVEI AW Nov 25 mcerming an 

Imaginative gravity experiment being con 
sidered by Air R ich and Development 








ven to having window end door 





Gravity 1 irch extremely impo a 

f larly night now, b 1L1S¢ the 
h purst this line of research most 
intensively at the earliest possible tim 


' 
ld stand the greatest chance of achievit 


ph il control of nature and a psycho 
iid val \ tors + hrcé all ry 
Gravitational turbines could run off a 
trul nit ource of nergy—gravit 
An the fuel wouldn't st a nt A) 
thing that otherwise would have to be lifted 
it great ffort ould Ye lone ffort!] 
ith gravit loing th vork indirecth 
In particular, it takes little imagination 
t how it could revolutionize flight 
through both the atmosphere and through 
spa Rocket engines of great power no 


needed for getting out of the gravitational 
ull of planet 
irv. Weight reduced gradually 
id centrifugal force would do the rest 
For pilots and passengers there would 
no red-outs or black-outs or even sensa- 
tion of flight during violent maneuvers. The 
raft would generate its own gravitational 
field which would be independent 
from any exterior gravitational field 
RONALD \NIONROE 
St. Paul, Minn 


would be entirely unnece 
would be 


any 


quite 
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1949 
BOEING 


1950 - 


BOEING 










oe WHAT'S YOUR 
AIRCRAFT I.Q.? 


Identify as many of these Hytrol 


7 BOEING CONVAIR 


1952 atom ae 
on 
GRUMMAN CONVAIR LOCKHEED o NG 
: answers in the appropriate squares 
pap 
ris53 and receive a unique checker set and 
' 
: board from Hvdro-Aire along with vour score 
vUGL DOUGLAS 
: LOCK MEEO 
1954 
FAIRCHILD 
DOUGLAS 


every major type airplane shown here 
A Already standard equipment on today’s 


] oe 
LOCKHEED NORTH AMERICAN aircratt ré ad\y and necessary tor 


those of tomorrow 
1955 Come — % 
CURTISS MC DONNELL DOUGLAS 
- ) . 
1956 ) 4 
DOUGLAS l | i Ine 


WINONAAVE BURBANK, CALIF 


DOUGLAS NORTH AMERICAN LOCKMEED 


Every fighter, Every bomber, 
LOCKHEED BOEING 


Every transport is Hydro-Aire equipped 


Ses eeROiacarimiiemiliiicta' 


aircraft as you can mark voun 


the accepted anti-skid braking svstem 


prom ere d since 194S adapte d and prove d on 














the aviation subsrdiary of 





' 


wer aircraft 1. = ss 





Rl RINE THIS . BO iD 
( IS CHECKER BOARI oe 


ling in your marked Seee8 
au rdvugrhse ment we « =z 2 


Motors Matched Power 'Team 
of Allison Prop-Jet Engines 
and Aeroproducts Turbo-Propellers 
Begins a New Flight Program to Further 
Demonstrate its Versatile Performance 
for the Military and Commercial Jet Age 


SUPER CONSTELLATION DUPLICATES ELECTRA AIRLINE SCHEDULES — Four Allison 
501 Prop-Jet Engines and Aeroproducts 606 Turbo-Propellers power this modernized Super Constellation 
from Lockheed’s Flight Test Facility. Thus begins the Lockheed phase of a round-the-clock flight endur- 
ance program unsurpassed in the field of modern prop-jet power. While Allison is rapidly accumulating 
1000 hours in “Operation Hourglass,” Lockheed will log an additional 650 hours, ranging from routine 
airline schedules to extreme weather conditions. Power plant performance data accumulated in these pro- 
grams not oniy provide practical operating background for the new Lockheed Prop-Jet Electra, but also 
significantly contribute to Navy and Air Force development programs. 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, indiana 


WAILLISON PROP-JET POWER 


‘ 
‘ 
* 
* 





